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COM'S  NEW  iC'2000H 
LEADS  THE  WAY  TO  CLEAR,  CRISP  RKEPTtONI  - 

Mobile  radios  (ofal!  manufacturers)  have 
recently  experienced  iocreasiog  problemi^  from 

cross  modulauoii  interference.  This  hsLs  been 
caused  by  the  increasing  quantit)^  ofRF  devices 
(le.:  mobile  radios,  paging  systems,  cell  phones, 
cordless  phones^  etc..)  Commonly  known  as 
"intcrmod",  this  inlerference  can  make  li  mobile 
radio  umiseable  at  certain  frequencies, 
depending  on  local  area  conditions. 

SUPERIOR  WIDEBAND  RECEIVER  CHARAQER- 
ISTia  -  ICOM  s  1C-2000H  has  been  specificall)^ 
designed  to  deaf  %1th  this  grouing  problem.  A 
tracking  luning  system  and  high  qiialit\'  RF  band 

pass  filters  are  empiojed  to  improve  image  re- 
jection and  intcrmodulaljon  characteristics.  Now 
you  can  pursue  your  hobby  in  areas  previously 
not  possible  due  to  interference.  Plus,  you  Ye  less 
likely  than  ever  to  miss  an  important  call! 

ALPHANUMERIC  DISPUY  -  With  the  IC-2000H 
^  ^P^  ^^  von  can  program  a 

/iV" 


WATT  OinrUT  -  Work  distant  repeaters  wiih 
the  IC-2000H.  The  foil  50  watts  of  output  power 
gives  you  enough  muscle  to  w*ork  most  applicat- 
ions. And  when  yx)u  don't  need  as  much  power, 
such  as  when  working  a  close  station,  you  may 
choose  a  5  or  10  watt  output  power  setting. 

"ONE-PIECE"  CONSTRUaiON  -  ICOM  gave  the 
IC-2000H  a  rugged  ''one-piece"  die  cast 
aluminum  frame  and  our  largest  heat  smk  ever 
Now  youll  get  dependable,  stable  transmissions 


IC-2000H 


•  FEATURES  * 

50  W  of  power  (SO,  1 0, 5  selectable) 

Rxl  18-174  MHr 

II 18-136  AM,  136.1-174  FM) 

Tx  140-150  MHi  (for  MARS/CAP) 

AM  aircraft  receive 
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in  extreme  cmlronments.  Pins,  any  hravy  duty 
cyde  operation  is  do  problem. 

PRICE  PERFORMANCE  -Even  with  it's  high 
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6  character  name  for 
each  memory  channel.  Widi  the  oauie  displayed 
instead  of  the  frequency'  youll  have  instant  D)  of 
memory  channels,  less  concision  and  mistakes, 
and  a  logical  and  convenient  memory 
management  ^^tem. 


qualit)'  constructionj  great  features  and 
exceptional  performance,  the  IC-2000H  i^  one  of 
the  most  economical  2  meter  FM  niobiJes 
around.  Youll  get  real  value  for  your  mone^: 

FOR  MORE  INFO  CALL  ICOM'S  FREE 
BROCHURE  HOTLINE:  (206)  450-608S 


•  Alpfianumeric  disploy 

•  Messoge  poging 

•  SO  memory  channels 

•  2  scrotch  pd  memories 

•  6  scan  edge  memories 

•  Full  scan  +  program  scon 

•  5  scfln  resume  conditions 

•  Coll  channel 

•  Busy  channel  lockout 

•  Auto  power  off 

•  Scan  modes  and 
\        priority  watch 

•  h-ogrammiiblfi 
up  switch 

•  DTMF  mic  indudec 

•  'One  touth^  button 
operation 

•  Seporole  volume 
ond  st|uelch  knobs 

•  Alpho  message 
paging 

(UT-55  required) 

•  Tone  scan 
{UT^85  required) 

•  Code  squekh/ pager  (UT'lOl 
required) 

•  Tone  squelch/pocket  beep 
(111-85  required) 


^^1 


:m  AmBrito,  Inc.  2380  1 16*  Avenue  HL,  Um%,  WA  98004  U.SA  Customer  sen/ice/ttdinicol  support  206-454-761 9 
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CIRCLE  trs  OH  READER  SERVrCE  CARD 


INTERNATIONAL  INC. 


FIND 

Four 


EQUENCIES  FAST  with  the  Stei 

TRIGGER  &  HOLD  Models,  TWO  9n 


$179  value 


MADE 

IN 
USA 


f 
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k  ATM™  Series 
id  Below  £200!! 

ATH  ™  SERIES  FEATURES: 

•  Easy  to  use  -  simpte  controis 

•  Uftra  fast  response  time 

•  Extra  BRIGHT  LED  digits 

•  AC  or  Batery  operation 

•  Maximized  sensitivity 
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ACCESSORIES 

#CC^90  Soft  Case  for  a[l  models ...$12. 

#TA-90  Telescope  BNC  antenna, 12, 

#TA-90-L  Telescope  Elbow  BN  C  antenna 16. 

#RD-150  150  MHZ  Rubber  Duck  antenna..,.,, 16. 

s^RD'2750  27  &  50  MHZ  Rubber  Duck  antenna... -Sa 

^RD^50  450  MHZ  Rubber  Duck  antenna  -«..-*.ia 

#RD'800  Cellular  ptione  band  RD  antenna .29, 

#C/6A  ABOVE  7  items,  SAVE  S3099. 

#M-207-IC  Interface  Caisle  MFJ  ant.  analyzers 10. 

#P-110  200  MHZ  1X-10X  probe 39. 

niP-22  Low  Pass,  Audio  probe * 25. 

#DC-10  Direct,  50  OHM  probe .20. 


Factory  Direct 
Order  Lines 
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Orders 
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Irders  Only 


FAX  305-561-9133 


VS4 


/ivTERrimrron/AL  true 


98  HE  3Sth  St..  Ft.  Uuderdale,  FL  33334 


Model  135p 


Ecoaomy  Frequency  Goynier 

M300  MHZ,  3  gate  times. 

HokJswit^ 

(No  ATH  or  Bar  GrBpri)....$119. 


All  instruments  are 
true  Pocket  Size: 


FTh 


1"  Deep.  <14  cubic  in. 

and  are  shipped  with 
^      factory  installed 

Ni-Cad  batteries  and 

AC  charger/adapter 

Antennas  are 

optionaL 


FEATURES 


/ATH-10       ATH-iS       ATH-30      ATH  50 


$149 


$189 

reg  $235 


peg  S399        reg  S333 


FFmaUBNCY  RANGB 

1MHZ- 
1200  MHZ 

1MHZ* 
1500  MHZ 

1  MHZ- 
2800  MKZ 

5HZ* 

2S00MHZ 

AUTO  TRIGGER  &  HOLD 

YES 

YES 

YES 

YES 

SIGNAL  BAR  GRAPH 

NO 

YES 

YES 

YES 

LOW  BATTERY  iNO, 


NO 


YES 


YES 


YES 


ONE-SHOTS  RESET 


NO 


OPTIONAL 


YES 


YES 


Hh2  LOW  RANGE 


NO 


NO 


NO 


YES 


OPTIOtl  #HST>iS  is  a  high  accuracy,  high  stabiffty,  time  base  upgrade  that 
can  be  ordered  with  any  ATH  series  model  (O^PPM  TCXO).,..„.„„».,„$iaO, 

Extend  readability  distance  with  BAND  PASS  FILTERS-  $49  ea. 

#LP-80       DC -60  MHZ  ^BP-150      130  -  500  MHZ 

#HP-400    40O  -  1500  MHZ  #HP-800     800  -  2000  MHZ 

#BP-4     Alt  4  Filters    $189 


Tenns;  Shipping/handling  charges  U.S-  &  Canada  5%  ($S  min.,  $10  fnax)  Others  add  15%.  FL  nesidents  add  S's  tax.  COD  fee  S5. 
VISA,  MC.  Discover  accept^.  Prices  &  specifications  subject  to  change  without  notice  or  obligation. 
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See  where  all  the  Packet 
-users  are  headed   — 
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Tracl<   Memory    is   B   "A   full 


APRS™  software  fncluded  witK  PIC-12 
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AEA  PK-r2 


It  is  eas\'  to  see  ^vhere  Packet  users  are  headed  when  you  take  a 
look  at  the  PK-12,  AEA^s  1200  bps,  VHF/UHF  Packet  TNC       _      [ 

The  GPS  firmware  and  included  Automatic  Packet  Reporting 
System  (APRS'™)  software  allow  you  to  receive  and  transmit 
position  information.  The  PK-12  is  GPS^  Loran^  ARNAY  and 
ULTIMETER  II  compatible,  If  your  computer  has  limited  COM 
ports,  get  AEA's  optional  APRS  Adapter  Cable  shown  below  and 
connect  your  GPS  receiver  and  rK-12  to  one  COM  port. 

Gatewav  firmware  lets  the  PK-12  work  as  a  node  for  faster 
throughput  and  increased  channel  efficiency.  Three  users  can  use 
your  PK-12  as  a  Gateway,  you  can  communicate  with  another 
statioiv  someone  can  be  leaving  you  a  message  in  your  Mailbox, 
and  others  can  be  digipeating  through  your  TNC — all  at  once. 

Control  is  no  problem,  PC  PakRatt  Lite,  the  Packet-only,  DOS 
control  software  comes  standard  with  the  PK'12  For  even  more 
>L  use  PC  PakRatt  for  Widows  2, 

Is  mobile  Packet  radio  your  thing?  The  PK-12 
is  low  priced,  it's  small,  if  s  light,  it  can  run  on  a 
9-volt  battery,  and  it  does  GPS— the  ultimate 
mobile  feature. 


PK- 1 2  FeATUREs: 


GK  lirmwore 
laMbpsVHf/UHFMet 
ftms  wi  B  9'V(jit  hoftery 
[DmpoHiile  wilh  AEA  Log  Wrndows  2 
APRS™  sofiv^ore  for  GPS  use  included 
lSKMQilbDxs1andar(J(37KRAM) 
Receive  &  reverse  forv/ord  messages 
Optional  APRS  Adopter  QYoiyk 
Smol  light,  ortd  energy  efficient 
StondafJi-PIHDIH 


fifltcwBy  finnwif  I 

Low  Price 

Spe^iinl,  eEJsy  command  set  (or  beginner 

Comptrtible  witli  AEA  PC  PakRolt  for  Windtws  7 

PC  PakRolt  Lite  control  software  Included 

E)(pQn(iable[alOOKMQilbox(I2SI[!UM) 

Control  rkird  |Mrty  traffic 

AEA  iiOST  mod« 

Exfemd  TX  Adjustment 

Limited  One  Ifeor  Wurranly 


Sp«£iol  (ommariEk  ollow  you  to  dioow  who  tonne(ts  to  tke  PK  12 

Stond  Alone  Irodcing— with  a  GPS  receiver,  radio,  and  PK  12,  go  mobile  &  lei  others  track  yo4j 
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If  you're  not  using  the  PK-12,  where  \^ 
aife  you  headed?  Experience  the 
power  and  value  of  the  PK'12.  Call 
the  AEA  H  teratuie  line  at  (800) 

432-8873  for 

details.  See  vour 

favorite  amateur 

radio  dealer  for 

best  pricing,  '"'^ 
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22  Build  an  Intelligent  Reiay 

A  qufck-to-makd  mk:roproc85Sor*base<j  device,  controlled  by  your  IHT. 


36  The  Antenna  Eievator 

The  closest  thing  to  a  skyhook. 
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38  Specialized  Top-Band  DX  Receiving  Loop 

Listen  to  the  action  on  160  meters , 

42  Build  an  Efficient  HF 

Mobile  Antenna 

An  etectricaJly  and  

mechanically  sound  design, 
with  easy  band  change 

54  A  Shortwave  Converter 
for  Your  Scanner 

BmM  this  easy  gadget  and 
listen  m  on  HR WA1KYL 
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28  The  Yaesu  FT-*2500IUI 

A  rugged  mil-spec  mdio, 
, K4CHE 

32  The  GAP  Voyager  DX 
The  Voyager  compared  wfth  a 
dipole  In  free*space. 
WB6N0A 

An  mfrawfi  view  of  earth  as  received  at  1200Z  on  Sunday.  W  July.  tS94,  off  fi^eteosat  5  as 
nine  separate  pictures.  The  pictures  were  combined  on  a  Macintosh  using  Adobe  Photoshop. 
To  l0am  more  pieas@  turn  to  "A  PmciiCBt  Weather  Sateitite  Recemng  System,  Pan  2, "  on 
page  W. 
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FEEDBACK.^ 
FEEDBACK! 

U  's  like  tx^mg  there — fight 
here  in  our  offices  f  How? 
Jus  I  take  advantage  of  our 
FEEDBACK  list  on 
page  17.  Yaull  notice 
a  fecftbact  number  at 
the  be^uming  of  each 
article  and  cotumn.  We'd 
like  you  i<>  nu:  what  you 
read  w  thai  we  can  print 
wha  t  t>pes  of  ihings  you 
like  best. 


On  the  cover  Antenna  work  can  be  a  thnli  a!  309^  feet  in  the  air!  Here  is  a  shot  of  antenna  work  t>eing  done  on  the  W5TSV  dub 
repeater  tower  in  Partpa,  Texas.  A  one-year  subscription/exten^on  goes  to  Ken  Payton  KBSROVin  the  73  PtiOto  Search. 
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Manuscripts  Contributions  In  Itie  fonn  of  manuscripls  with  drawings  amVor  photographs  are  w&l- 
eome  and  wiiJ  be  considered  for  possible  publicatk)n.  We  <^n  assume  no  responsibility  for  loss  or 
damage  to  any  material.  Please  enck>se  a  stamped,  self -addressed  envelope  with  each  sutM^ission, 
Payment  for  trie  use  of  any  unsolicited  material  will  l>e  made  upon  publication.  Please  submit  all  ma- 
teffial  on  disk  as  an  3Bl^/^-compatib!e  ASCII  file.  All  contributions  should  be  directed  to  the  73  editorial 
offices.  "How  to  Write  for  73  *'  guidelines  are  available  upon  request.  US  citizens  must  ir>clude  their 
Social  Security  number  with  submitted  manuscripts. 

73  Amateur  Radio  Today  {ISSN  1052  2522)  Is  published  monthly  by  Wayne  Green  fnc  ,  70  Route 
202  North,  Peterisorough  NH  03458.  Entire  contents  £^1995  by  Wayne  Green  Inc.  No  part  of  this 
ptiWication  may  tje  reproduced  without  wrrtien  permisson  of  the  publisher  For  Subscription  Sen/ices, 
write  to  73  Amateur  Radto  Today  P.O.  Box  7693,  flivenon  NJ  08077-7693,  or  call  ^300-289-0388 
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tw)  years,  irduding  postage  ard  7%  GST.  Foreign  postage:  $19  00  surface  or  S42.00  airmaif  addi- 
tionaf  per  year  All  foreign  orders  musi  be  accompanied  by  payment  in  US  funds.  Second  Class 
postage  paid  at  Petertsorough,  NH,  and  at  additional  maiiing  offices.  Canadian  second  class  mail  reg- 
istration #178101-  Canadian  GST  registration  #125393314  Micmfilm  Editions-University  Microfitm. 
Ann  Arbor  Ml  48106,  POSTIVIASTER:  Send  address  changes  to  73  Amateur  Radio  Today,  P.O.  Box 
7693,  RIverton  NJ  06077-7693. 

Contract:  Read  any  good  books  fately?  Quit  stammering,  and  turn  to  Uncfe  Wayne's  Bookshelf 
on  page  94.  It's  about  time  for  you  to  start  stimulating  your  gray  matter  with  a  good  bookl 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Mac  or  PC? 

Sherry  pointed  someilJng  out  to  me 
thai  was  so  obvious  Ihat  I  fell  stupid 
tor  no\  noiicing.  She  asked  why  I'm 
not  runnirvg  more  computer  articles  in 
73?  Hmm,  Why  indeed?  As  soon  as 
She  asked,  it  hit  me.  At  the  Virginia 
Beach  hamfest  over  half  the  exhibitors 
were  selling  computer  stuff.  Even  ai 
Dayton  the  number  of  computer  ex* 
hibftors  has  been  growing  and  grow* 
Ing,  And  the  flea  mar1<ei  is  packed  with 
compuler  stuff.  Yes.  hams  are  buying 
computers,  drives,  software.  t>oards. 
and  parts.  They're  buying  mem  big 
lime. 

I  remembered  back  to  1975,  when 
the  first  microcomputers  came  on  the 
rnarket  and  the  enomious  interBSt  the 
Ion  of  computer  articles  I  published  in 
73  generated.  Later  I  reprinted  the  ar- 
ticles in  a  book  on  computer  basics 
and  i1  50k]  like  gar^gbusters. 

Today  i  doubt  that  one  ham  shade 
in  50  is  comi^eiely  without  a  comput- 
er.  We  use  'em  for  loggirig,  for  copying 
CW,  RTTY,  sloW'Scan,  packet. 
AMTOR.  ham  sateJtlte  antenna  aim- 
ing, and  so  forth.  We  use  'em  to  de- 
sign  circuits,  antennas,  draw  schemat- 
ics, etc. 

Now  what  all  that  means  is  that  I 
wsnt  to  see  a  whote  tot  more  articles 
bemg  submitted  on  using  computers  in 
amateur  radk).  I  want  to  see  them  for 
PCs  and  Macs.  I  want  construction  ar- 
ticles on  making  boards  to  help  us  do 
our  dirty  work.  And  on  ways  to  modify 
existing  boards  for  amateur  applica- 
tions, or  even  other  things  around  the 
home  thai  might  at  least  ingrati^ite  the 
XYL  and  make  her  slightly  more  toler- 
ant of  your  hobby. 

73  readers  are  interested  in  user 
repofts  on  ham-orwnled  software  and 
accessory  boards,  so  when  you  try 
something  new,  keep  notes.  With 
more  stuff  appearing  on  CD-ROMs, 
such  as  the  Caftbook,  we  aJI  want  to 
keep  up  with  anythirvg  relevant  to  our 
interests  on  CD-ROMs, 

How  about  converting  oider  com- 
puters so  they  can  use  cun-ent  soft- 
ware?  Is  there  any  way  to  update  an 
old  TRS'DOS  Of  CPM  computer  so  it 
can  live  in  a  PC  environrrtent?  Or  are 
aJl  those  old  computers  Just  boat  an- 
chors now?  There  are  hundreds  ot 
thousands  of  them  kicking  around,  so 
if  there's  sonne  way  to  update  them 


we'd  have  a  great  supply  of  cheap 
computers  for  our  shacks. 

How  hard  is  it  to  upgrade  old  8066 
PCs  10  a  386?  Or  beUef?  Is  ft  practl- 
cat? 

Maybe  you  coutd  survey  the  com- 
puter exhibjts  at  the  next  hamfest  you 
attend  and  send  me  a  report  on  what 
you've  found  that  look  like  bargains, 
and  what  you  ttiink  are  hp-offs. 

If  you  get  a  chance,  take  a  good 
kx>k  at  the  731/0  seciions  in  the  rnkj- 
70s  and  you'll  see  how  much  hams 
were  into  computers  then.  Well,  ifs  20 
years  later  and  the  only  thir>g  that's 
changed  is  thai  hams  today  have  even 
more  interest  In  computers  than  they 
did  a  generation  ago.  When  a  May 
1976  issue  turned  up  the  other  day  I 
checked  and  found  we  had  25  pages 
oi  computer  articles.  Plus  my  page 
and  a  hatf  L/O  section  editorial, 

Whafs  Thai  Damned  Noise? 

It's  Opportunity,  banging  away  at 
your  door,  so  why  are  you  sitting  there 
wasting  your  time  when  you  could  just 
as  well  be  making  money?  A  ton  of 
money?  Of  course.  I'm  probably  irritat- 
ing you  about  this  money  thing  be* 
cause  you  have  undoubtedly  already 
Oig^ized  your  life  so  you  are  working 
at  a  job  you  really  enjoy  and  makirvg 
more  than  enough  money  to  do  just 
about  anything  you  want.  However,  if 
this  is  true,  It  sure  Isn't  reflected  in  the 
mail  rm  getting, 

I  got  to  thinking  about  this  when  t 
saw  two  mail  order  companies  selling 
a  product  which  I'd  recommended  you 
think  about  as  a  commerciai  product 
when  I  published  the  schematic  and 
details  in  an  article  19  years  ago. 
Okay,  so  I  was  ahead  of  rny  time 
again.  This  is  a  great  littte  device 
which  jams  police  radar  signals.  And, 
the  best  part,  it's  a  device  which  does 
this  legally  I 

The  article  appeared  In  the  Holiday 
1976  issue,  pages  32-35.  in  the  intro- 
duction I  explained  that  this  simple 
unit  could  be  home-built  for  around 
$10  and  should  sell  like  crazy  at 
$49.95.  It's  on  the  market  now  for 
$100,  which  is  atx>ut  the  san^  as  $50 
twenty  years  ago. 

So  what  is  it  that  gets  some  people 
to  think  as  entrepreneurs,  while  others 
just  tnjdge  along  from  day  to  day,  liv- 
ing iives  of  fnjstration  and  "quiet  des- 


pfitaiion?'  The  world  provides  pteniy 
of  entertainment  to  help  us  while  away 
our  fives  instead  of  using  our  time  to 
make  mora  mor>ey  and  maybe  provide 
son^  products  or  servbes  whk:h  will 
help  the  world  to  progress.  For  en- 
trepreneurs, I  should  put  those  two 
benefits  in  the  reverse  order 

Articles  in  the  business  magazines 
by  writers  who  have  studied  en- 
trepreneurs tell  us  there  are  some 
comnK^n  iactors.  For  one.  none  of  the 
really  successful  entiepreneurs  have 
gone  into  business  with  the  primary 
goal  of  making  mortey.  They  are  usu- 
ally interested  in  doing  something 
which  they  feel  needs  to  be  done. 
Sure^  they  know  they  have  to  organize 
their  enterprise  so  Jt  wiil  nr^ke  money 
if  they  are  going  to  accomplish  any* 
thing,  but  thafs  secondary  and  a  nui- 
sanca. 

Few  successful  entrepreneurs 
t»ther  to  finish  college.  They  are  loo 
Impatient.  They  discover  that  they 
aren't  getting  a  good  value  tor  the  time 
they  are  spending.  They  figure  out  that 
all  a  college  education  can  really  do  is 
provide  a  basis  for  future  learning.  It's 
only  a  ticket  to  learn.  It's  a  ridiculously 
expensive,  time-wasting  ticket. 

The  radar  jarnming  unit  is  simple .  It 
consists  of  an  antenna  tuned  to  the 
radar  frequency  which  reflects  the 
radar  signal  back  with  a  stronger  m* 
flection  than  your  car  produces.  In  ttie 
antenna  is  a  diode  which  modulates 
the  reflected  signal  and  foois  the  po- 
lice radar  unit  into  indicating  whatever 
speed  you  want  It  to  indicate.  Since 
there  IS  no  transmitter,  the  device 
does  not  mquine  a  Ik^nse  and  is  tttt^ 
comptetely  tegal  to  use.  It's  a  nice 
oountemieasure* 

An  enlreprer^euf  would  look  at  the 
article  and  see  an  obvious  public 
need,  and  thus  an  opportunity.  As  I 
pointed  out  in  the  first  paragraph  of  my 
Introduction  to  the  article.  "  ,  ,  ,  the 
main  reason  for  publishing  this  adicle 
is  that  it  is  an  example  of  applying 
tiam  techniques  to  make  commercial 
products.  As  a  detector  ot  police  radar, 
one  wink^h  returns  a  strong  echo  mod- 
iJated  to  trxjicate  whatever  speed  you 
wish,  it  is  possible  that  a  ioi  of  these 
could  be  sold." 

It  doesnl  take  a  lot  of  money  to 
start  a  small  manufacturing  business. 
When  I  decided  to  start  making  loud- 


speakers In  195t  f  went  to  Itie  bank, 
borrowed  S1 ,000  on  my  car,  and  got  a 
small  wood  shop  to  make  a  few  unrts 
for  me.  Within  two  and  a  halt  years  I 
had  five  factories  woricing  full-time  to 
fill  my  orders  and  I  was  the  largest 
manufacturer  of  loudspeakers  In  the 
country.  In  terms  of  today's  dollarettes 
(  WHS  selling  about  $20  million  worth  a 
year  There  goes  Wayne,  bragging 
again,  right?  No,  ifs  really  rx>t  thai.  I 
just  want  10  Show  you  tt\at  Tm  not  writ- 
ing puff  arxd  t>aloney.  I've  been  there, 
done  that.  I'm  trying  to  encourage  you 
10  do  things  by  proving  they  can  be 
done  because  Tve  done  them.  Like 
the  time  I  dieted  20  years  ago  and 
took  off  as  pounds  .  .  -  and  have  kept 
rtoff. 

There  are  endless  busir>esses  you 
can  start  In  your  spare  time  with  orriy  a 
modest  investment.  But  you  have  to 
keep  your  eyes  open  and  your  imagi- 
nation  tuned  for  opportunities.  I  was 
lucky  in  that  my  mother's  lather  was 
an  inventor.  A  successful  Inventor. 
He's  the  one  who  helped  Henry  L 
Dougherty  get  going  in  the  oil  busi- 
ness .  .  .  now  known  as  Cttco.  He's 
the  one  who  stepped  in  and  reorga- 
nized Continental  Can  Company  with 
innovatfve  new  products  during  the 
depression,  thus  keeping  tt  from  going 
under  Ifs  doing  Hrte  today  He  was  a 
good  fole  model. 

My  father  was  an  entrepreneur  too. 
He  saw  the  oppodunities  in  tt>e  flying 
business,  so  he  learned  to  fly  in  1921. 
He  did  the  usual  barnstorming  at  first, 
did  the  first  study  of  American  airports 
for  the  Department  of  Commerce,  built 
Central  Airport  for  the  Philadelphia 
area,  started  the  first  transatiantk:  air- 
line,  and  so  on.  We're  working  on 
reprinting  his  Ancient  Aviator  articles 
from  73  in  book  form, 

My  friend  Joe  Sugarman  W9IQ0 
saw  an  opportunity  to  sell  electronic 
gadgets  to  yuppies  and  made  millions 
with  his  JS&A  mail  order  operatioa 
He's  now  doing  tust  fine  selling  Blu- 
Blocker  glasses  via  TV  intomercials. 

Once  you  tune  your  mind  to  rt, 
th#ne  are  endless  entrepreneurial  op- 
portunlties.  I  started  my  tirst  business 
when  I  was  13.  I  was  Into  stamp  col- 
lecting and  I  noticed  that  there  was  an 
interest  by  collectors  in  buying  bulk 
stamps,  so  I  went  into  business  as  thte 
Elm  Stamp  Company.  I  bought  100- 
pound  bags  of  stamps,  repackaged 
them  in  five-  and  ten*pound  boxes, 
and  built  a  nice  littte  business.  That 
was  Just  before  I  got  interesied  in  ra- 
dio at  14,  which  then  took  over  my 
time.  It  still  does. 

it's  frustrating  for  me  to  see  people 
wasting  their  time  watching  sports, 
soaps,  sitcoms,  and  on  Idle  gossip  on 
75m  or  QSL-hunting  on  the  higher 
bands.  With  so  many  entrepreneurial 
opportuntt>es  out  tfiere,  why  leave  Tittle 
more  than  a  headstone  and  a  few 
pooriy  brought  up  child  nen  as  your  on- 
ly legacy? 

To  find  opportunities  you  need  to 
read.  There  are  products  and  sen/ices 
needed  in  just  about  any  field  you  look 

Continued  on  page  82 
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1  ngineered  for  Satisfaction.  Alinco's  DR*150Tsets  a  new  industrv' 
standard  for  2  meter  mobiles,  featuring  up-to-the-minute 
^  technology  and  a  full-powered  50  watts. 
So  advanced  and  yet  so  simple  to  use,  the  DR*150T  will  more  than 
satisfy  the  needs  of  beginners  and  Ham  veterans  alike, 

Channel  Scope  Sweep  Scan 


Enjoy  visual  scanning  capability  of  multiple  frequencies  along  with 
simultaneous  receive  audio!!!  i 


While  in  the  channel  scope  mode,  activate  the  scan  function  and  quitkly 
access  only  those  frequencies  that  show  a  strong  signal 
indication.  The  DR-150T  s  "S-meter"  squelch  control  has  8  adjustable 
settings  for  custom  operation.  With  the  DR-150's  built-in  band  scan, 
program  scan  and  memory  scan  modes,  the  radio  may  be  set  to  stop  on 
either  a  busy  or  a  vacant  channel.  Also,  the  DR-150T  gives  you  a  visual 
display  confirming  the  direction  of  the  scan,  a  feature  which  adds  to  the 
overall  user  friendly  construction  that  this  rig  has  to  offer 

New  Safety  Dialer 


Alinco  has  specially  designed  the  DR-150T  for  mobile*safe  operation. 
The  new  Safet\^  Dialer  feature  enables  the  operator  with  complete 
control  of  auto  dial  transmissions  simply  with  the  equipped  remote  mic 
Depressing  the  PTT  in  conjunction  nith  either  the  up  /  do\%m 
buttons  gives  you  simple  and  direct  access  preventing  any  distraction 
while  drivmg. 
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*  Frequency  Range 

'1^  Receive:  108,000  - 173,995  MHz  (AM.  FM) 
440,000 -449,995  MHz  (FM) 

Transmit:  144.000-147.995  MHr  (FM) 

^  Power  Output 
High:  50  W.  Hedmm:  25  W.  Loir  IW 

:>:  Remote  toit/ol  by  Microptione 

^  Channel  Scope  (Vistia!  Search) 

^  Various  Scan  Modes 

*  100  Memory  Channels  plus  1  Call  Channel 
Memory,  1  Program  Scan  frequency  Memory 

•  UTZ  Function  Capabifity  (The  US  Rrst 

Emef9^K:y  Aied  Monitoring  Feature) 

*  S  meter  SqueWi  Function 
^  Tone  Bufst  FundKm 

$  Built  in  RF  attenuator 

*  Built  in  9600  bps/Phone  Patch  Interface 
^  Built  in  Tone  Encoder  (50  Tones) 

/  Safety  Dialer  (5  memory  channels) 
^DSQ  Function 

*  Dirert  Frequetxry  Entry  fram  the  DTMF 

microphone 

*  DTHF  tone  decoder 
*2VF0"s(A&B) 

*  TOT  (Time  Out  Timer) 
t  Channel  Display 

*  Tone  Scan  Function 
3k  Air  Clone 
^CaWe  Clone 
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ALINCO 


#4ibflW^%#       438  Amapota  Ave.,  #130.  Torrance.  CA  90501 
ELECTRONICS  INC.       Phone;  (310)  618-8616/  Fax:  (310)  618-8758 


Better  Products.  Better  Service.  See  for  yourself  why  people  are  coming  to  ALINCO. 


Lehers 


Numbef  2  on  your  FaacKtadc  card 


Lowell  White  KA9AMJ,  Roanoke 

TX  Wayne,  after  reading  the  January 
1995  issue  i  felt  it  was  certainly  time  to 
write. 

The  review  of  the  Yaesu  FT'640  was 
right  oce!  t  bought  one  six  months  ago 
as  a  neplacemeiit  lor  an  old  rig  that  rd 
had  aixj  iikad  a  lot. 

[  consider  ihe  FT-840  superior  as 
being  DDS  rather  ttian  PLU  and  having 
e  backlit  LCD  display  rather  than  the 
impo  ss  ibi  e-to-read-  i  n-the  -s  u  nJ  f  ght  green 
gas  tubes  in  the  old  rig.  liaving  more 
rnemories  In  it  doesn't  hurt,  either  The 
kBy  factor  in  my  buying  the  radio  was 
its  ability  to  slore  band  segments  into 
tunable  memones.  Thai  allows  us  mo* 
btte  HF  operators  lo  use  the  tuning 
within  the  memories  instead  of  the 
VFOs— conveniently  keeping  us  tram 
tuning  out  of  band  (or  license  privilege 
frequency  range)  without  having  to 
watch  the  display  like  a  hawt  That's  a 
majof  plus  while  mobile  in  city  traffic^ 
Unfortunate^p  even  the  Yaesu  reps  at 
Ham-Cofnm  (Arlirvgton,  Texas)  werenl 
aware  of  ihe  radio  having  this  featurB. 
One  spedfically  said  it  ooukln't  do  it— 
though  ihelr  own  literature  indicated  it 
could.  Hmmm. 

The  construction  article  on  the  10 
meter  Pyramid  Antenna  was  good— I 
may  consider  iDullding  orm.  i  cun'enlly 
have  a  couple  of  frve-etemenl  yagis  that 
UfUl  get  preference,  though.  My  main 
(tosire  Is  for  a  gooei  mMle  antertna  that 
Is  short  enough  to  go  into  a  parking 
garage  and  still  produce  a  walloping 
«gnal  So  far  the  best  antennas  seem 
to  be  way  too  lall  and^or  expensive,  ive 
got  some  ideas  so  maybe  Til  hack  at 
that.  Maybe  Mr.  Bilal  (Bilal  Company) 
has  an  answer. 

Best  of  all  in  this  Iss^  was  (as  often 
Is  the  case)  your  editorial.  You  are  one 
of  the  few  Idks  tfiai  I  can  cxmsisiently 
re^  on  to  prod  your  readers  into  being 
actfve  in  getting  something  done  asida 
from  extsLng^or  at  least  cognizant  ttiat 
there  ts  mom  to  life. 

I  have  olleri  wondered  about  gravity 
waves  and  related  phenomena.  It 
seems  that  the  ability  to  measure  them, 
let  alone  the  ability  to  shieldydilute  them 
or  enhance  them,  could  be  very  valu- 
able. Imagine  tfie  impact  that  could  be 
had  in  the  fiekls  ol  tmnsponaiion.  secu- 
rity, and  likely  in  manufacturing  pro* 
cesses,  too. 

Spread  spectnjm  transmission  is  an 
appealing  thing,  too,  especially  thinking 
about  how  It  parajiels  with  the  ISDN 
services  the  communications  and  now 
computer  Industries  are  trying  to  get  a 
handle  on,  Maytte  we  need  to  come  up 
with  a  better  way  lo  make  ft  more  ac- 
oesst)ie  lor  fewer  ddiars.  Maybe  use  a 
iesser  adaptation  to  airtomatkcaiy  shift 
transmissJon  freqtiendes  to  take  advan- 
tage of  better  propagation  and  save  a 
few  watts  ot  power  while  getting  jusi  as 
good  or  better  transmission  quality 
(fewer  re  sends  and  better  signals). 

I  have  an  Idea  also  to  maybe  offer  a 


From  the  Ham  Shack 

competitive  service  to  the  now-ineffec- 
tive patent  system.  IVe  learned  tech^ 
niques  that  our  iriends"  in  forefgn  mar- 
kets use  to  make  the  patent  system 
work  against  us  {the  U.S.).  Maybe  an 
alternative  system — with  appropriate 
court  representation  (ughl)  is  what's 
needed.  Why  not  privatize  it?  Compete 
with  the  existing  one?  As  you  know,  the 
IrKJjvidual  with  a  brain  can  outperform 
the  ''gummlnt**  any  day  for  efficiency 
and  productivity.  Why  else  do  we  keep 
getting  charged  more  tor  a  letter  to  be 
mailed  more  slowly  when  at  the  same 
time  ffs  getting  cheaper  lo  connect  to 
ttie  Internet  and  send  pictures,  video, 
sound  arxj  text  in  a  matter  of  s^x^rrds 
tor.  at  worst,  minutes)?  iVe  persor^lty 
resolved  to  use  the  snail  mail  for  in- 
creasingly  tess  of  my  correspondence 
and  use  E-mail  mom. 

Thanks  for  a  great  mag.  I  subscribe 
to  Radio  Fun  also.  I  like  to  read  through 
it,  get  the  "news/  and  have  a  good 
sampler  to  pass  on  to  prospective 
hanns.  It's  a  good  recruiting  tool. 


old  Marcomm  111  fitts  ttie  bill  foe  some 
Ight  operatkxi  on  160  meter  AM  phone. 
To  put  the  whole  thing  mto  focus,  I 
spent  a  k)l  of  time  k)oking  over  Dad's 
shoulder  as  he  bLiilt  those  Heathkits 
and  tuned  those  old  Marconis  on  I  he 
boat. 

Dad  was  someone  who  worked  hard 
aJl  year  and  when  summer  came  he  left 
his  business  to  those  who  worked  for  us 
and  toured  the  Great  Lakes  system  in 
hiS  54-toot  cabin  cmiser  For  six  weeks 
home  was  anywheie  between  here  and 
Thunder  Bay.  Once  north  ol  the  Soo,  ra* 
dio  stations  were  few  and  far  between. 
This  is  where  I  came  to  enjoy  SWL  and 
bmadcast  band  DXing.  During  the  day 
the  BBC  and  a  number  of  other  SW 
broadcasters  filled  the  biil.  At  night  it 
was  nothing  to  pick  up  stations  like 
WBZ  in  Boston  or  WABC  in  New  York. 
This  was  a  Wbby  which  I  had  come  to 
enfoy  at  home  and  sdll  do  today. 

Back  in  1981 .  i  tooic  a  radio-TV  ser- 
vicing course  with  Ihe  National  Radio 
Institute,  For  the  better  part  of  lO  years 
I  serviced  TVs  and  radios  part-time. 
They  always  told  us  In  school  that  peo- 
ple never  complete  correspondence 
courses.  I  have  two  diplomas  that  say 
they're  wrong.  Working  lull-time  as  a 
quality  control  inspector  in  a  fiactory  and 


"Thanks  for  a  great  mag.  /  subscribe  to 
Radio  Fun  also.  I  like  to  read  through  it,  get  the 
'newSf '  and  have  a  good  sampler  to  pass  on  to 
prospective  hams,  it's  a  good  recruiting  tool" 


Goorge  M.  Crewe  V11TPD,  Wheat* 
ley,  Ontario,  Canada  Wayne,  I  have 
enjoyed  your  column  and  your  maga* 
zine  over  the  years.  I  have  onty  been  fh 
censed  lor  three  yearB  but  I  have  been 
a  reader  of  73  since  I  was  old  enough 
to  read. 

My  dad  was  a  subscriber  to  73  for  a 
year  or  two  back  in  the  '50s  ^  He  had  aJ^ 
ways  wanted  to  become  a  ham  but  for 
whatever  reason  he  could  never  seem 
to  rnaster  CW.  Being  a  commerciaJ  fish- 
ennan  and  boat  builder,  he  was  very 
busy  and  lack  of  time,  I  guess,  was  a 
lactof. 

After  WWII,  there  was  a  pile  of  sur* 
plus  equipment  available  and  he  ac* 
quired  quite  a  bit  of  it  with  the  purpose 
of  buiiding  an  AM  marine  hand  rig  for 
his  boat  Advanced  theory  would  not 
tiave  been  his  problem  as  he  quickly 
came  up  with  a  converted  19  set  to  fill 
the  bin.  Although  as  illegal  as  could  be, 
ttiat  r)g  did  the  job  of  adding  to  the  safe- 
ty of  a  lot  of  people  for  about  three 
years  urrtil  he  finally  got  a  license  and  a 
legal  rig.  Whefi  someone  was  in  trouble 
and  needed  Inelp,  he  was  one  of  the 
first  to  come  to  their  aid,  regardless  of 
^e  weather. 

I  still  have  an  old  Marooni  RCAF 
transmitter  ot  his  which  I  hope  to  pyt  on 
the  air  on  60  meter  CW.  I  love  old 
equipment.  My  main  HF  rig  is  an  old 
EICX)  Model  7S3  (7  drifty  3).  I  also  nin 
an  old  Galaxy  111  on  SO  meter  CW.  I 
have  an  old  Marconi  Marcomm  II  that  I 
stripped  the  Innards  out  of  and  conven- 
ed to  CW  on  80.  40  and  30  meters.  An 


woridng  on  the  side  got  a  little  tirii>g. 
Three  years  ago  I  decided  to  get  back 
to  enjoying  electronics  as  a  hobby  and 
not  a  job. 

Last  fall  I  decided  to  get  back  to 
school  again.  This  time  the  subject  was 
broadcasting.  Back  In  1962  the  broad- 
caster and  actor  Lome  Greene  started 
the  National  institute  of  Broadcasting  In 
Toronto,  I  am  proud  to  be  a  graduate  ol 
their  radio  and  TV  broadcasting  course. 
Last  year  J  had  tt>e  pleasure  of  chatting 
with  an  old  friend  of  Greene's  on  12 
meters.  He  had  known  Greene  for  a 
number  of  years  and  it  kind  of  pyl  the 
icing  on  the  cake.  He  mentioned  the  In- 
stitute, but  was  unaware  that  America's 
famed  "Ben  Cartwrighf  had  woriced  for 
the  CBC  for  a  number  o(  years  before 
moving  stateside.  The  late  Mr.  Greene 
had  run  a  commerdaf  promoting  ama- 
teur radio  on  CBC  televisioa  whteh  ran 
up  to  a  year  after  his  death.  His  legacy 
l^es  on  and  the  broadcasting  school 
that  he  started  is  bigger  than  ever 

In  a  recent  column  you  mentioned 
that  you  were  considering  producing 
a  talk  show  on  radio.  Great  stuffi 
We  need  all  of  the  public  awareness 
we  can  get.  Radio  Havana  does  it 
with  An^e  Goto,  so  why  not  do  it  over 
hem?  I  had  the  pleas une  of  working 
Arnie  a  couple  of  ysars  ago  on  6  me- 
ter  phone  and  all  of  the  time  I  kept 
wondering  wheie  I  had  heard  his  voice 
before.  Upon  recalling  his  radio  pro- 
gram I  remember  thinking  that  1  rrever 
dreamed  I  would  get  to  talk  to  him 
Jn  person,  Ham  radio  has  introduced 


me  Id  a  k)t  ol  reaJfy  neat  people. 

Klidos  on  yotr  wor^  with  cdd  fusioru 
This  is  something  which  1  believe  wiH 
forever  change  the  way  we  live.  There  I 
are  too  many  peoj^e  (oompiaoent  indh 
viduals  and  wlltfully  ignorant)  who  mf\-^ 
tinue  to  say  that  it  can't  be  done.  These 
are  the  same  type  of  Individuals  who 
said  that  we  would  never  reach  the 
moon,  travel  faster  than  sound,  fly,  or 
serKl  messages  without  wires,  it  will  be 
done,  and  t!  will  tte  bone  even  mofe  ef- 
fkslentjy  now  because  ot  things  like  the 
Internet,  whteh  enables  researchers  to 
access  each  otfrer's  findings  and  com* 
pare  notes.  . 

73  for  now,  and  keep  on  writing. 

Dave  Horsfan  VK2KFU,  Wahroon- 
ga,  NSW,  Australia  As  I  write  ttus,  Aus< 
trafian  amateurs  are  up  in  arms  over  a 
propc^ai  that  will  neariy  doubie  our  U* 
cense  fees-^t  have  never  seen  so 
much  padcet  radto  ^fficl  Our  annual 
fee  ts  currently  Ay$37  [it  was  $36  last 
year),  and  late  in  December,  just  before 
ChristmaSp  the  SMA  (Spectrum  Man* 
agement  Agency)  announced  that  a 
new  charging  scheme  will  be  intro- 
duced from  March  1st,  whk::h  will  have 
ttie  effect  of  nearly  doubling  the  fee  to 
$69  or  more. 

Some  peculiar  k}gic  (even  for  pubic 
servants)  is  used  to  justify  this,  and  It 
seems  the  ^user  pays"  principle  has  fi- 
naily  reached  the  Amateur  Radio  Ser- 
vice, There  are  three  components  to 
this  new  fee:  Issue/Re-issue,  Spectrum 
Maintenance  Tax,  and  Spectrum  Ac 
cess  Taxn  The  SMA  clainr^s  that  it  costs 
$140  to  first  issue  a  license,  and  as 
Amateurs  apparent^  keep  their  llcens* 
es  for  ID  years  this  is  a/noriized  over 
that  period,  which  when  added  to  an 
apparent  renewal  cost  of  $1 1 .  leads  to 
a  re-issue  fee  of  $25.  The  Spectrum 
Maintenance  Tax  is  explained  (and  I 
quote):  "Th&  Spectrum  Maintenance 
diarge  is  Ifm  proportion  of  costs  of  the 
on-goffig  work  of  fhe  SMA.'  We  think 
this  means  that  the  sunspots  have  to  be 
cleaned  e'^Bfy  so  often.  The  Spectrum 
Access  Tax  is  basM  upon  the  principle 
of  'spectrum  denial."  which  is  to  say 
that  Amateurs  are  using  frequencies 
which  could  be  used  by  other  sen/bes; 
a  figure  of  S35  was  anived  at  by  mea- 
suring the  amount  of  spectrum  aflocat- 
ed  to  Amateurs  [on  a  sliding  scale 
wfiere  UHF  Is  worth  more  than  HF)  and 
dividing  it  by  the  number  of  licensed 
Amateurs. 

I  wrsh  this  was  an  April  Fool  joke, 
but  I  am  not  kidding;  the  general  feeiing 
ol  Amateurs  is  that  our  national  body, 
the  Wireless  Institute  ol  Australia,  h^ 
let  us  down,  and  Amateurs  are  being 
exhorted  to  write  letters  to  politicians, 
the  nr^dia,  etc. 

Here  is  some  food  for  thought:  Last 
October,  CB  fees  were  dnipped  entire* 
ly,  as  apparently  it  was  not  worth  the 
bother  of  chasing  unticensed  operators; 
at  a  then  fee  of  $18  Ihe  358,699  11* 
censed  operators  (as  of  June  30th 
1993)  netted  the  government  a  total  of 
$6,466,582.  At  the  same  time,  the 
18,142  licensed  Amateurs  provided 
$634,970.  Are  Amateurs  being  made  to 
pay  the  shortfall? 
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You  get  more  features  for  your  dollar  with  the 

REP-200  REPEATER 

A  fully  microprocessor-controlted  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

Kit  $1095;  w&t  only  $12951 


*AvaiaWe  tor  th©  143-174.  213-233, 
430475,  902-92S  MHz  bands, 

*FCC  type  accepted  tor  oommertsal 
service  im50  &  450  bands 

«Siic  courtQsy^  beep  types,  induding 
two  pleasant  multi-tone  bursts. 

♦  open  or  closed  access  autopatch, 
toll-call  restrict  auto  disconnect 

*  Reverse  Autopatch.  two  types, 

•  DTMF  CONTROL:  Over  45  functions 
can  be  eontrolled  by  4-djgft  dtmf 
command,  via  radio  or  telephone. 

•  Owner  can  inhibit  auto^tch  or  re- 


peats, en^jte  eitiler  open  or  ctosed 
access  for  repeater  or  autopatch,  and 
enable  toW  calls,  reverse  patch,  ker- 
chunk filler,  site  alarm,  aux  rcvr 

•  Change  cw  speed  and  tone^  beep 
delay,  tail  timer,  and  courtesy  beep 
type  at  any  time  by  owner  password 
protected  dtnil  commands, 

•  AuxlUary  receiver  Input  for  control  or 
cross  linkjng  repeaters 

•  Color  coded  LEO  status  indicators 


REP-200T  Voice  Message  Repeater,   as  ^>crvB.  eicspt 

ndudes  DigitBt  VoH<ce  Recorder    AJ^ows  message  lip  to  20  see.  to  be 
remofeTy  recorded  off  the  air  and  p^yed  t^ck  at  user  request  by 
DTMF  oommsTd,  or  ^  a  penodtcal  voice  id.  or  bam.  ..„..  kit  $i  14S,  wM  only  51395 

REP-200C  Economy  Repeater-  uke  rep  200.  except  uses 

COR-6  Controller  [no  DTMF  control  or  autopatdi).  Features  real- voice 


ID 


■>rf-i-t+  ki|ldiKI-h^qair>«^^>>ri>o^>":>>>J.rid'«-;-t-h^k'd44    >    ■■■■■■i   favaaaarrr--*- 


Kit  only  $795,  W&t  $1095 


REP-200N  Repeater,   want  to  use  your  ACC  cDntroller.  etc.?   No  p^ot^^em! 
We'll  maKe  you  a  repeater  with  rf  modules  onfy,    ................  Kil  only  $695,  w&t  $995 


XMTRS&  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY.  ETC. 


AUo  available  in  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS*   2W  continuous 

duty    TCXO  &  xtaJ  oven  options 

FCC  type  accepted  for  com  7  S^t^\£^r 

high  bands,  uht  Jfc  kJiJ'^S" 

.  TA51   50-54,  143-174,  213-233 

MHz kitS109,  w&tSl89. 

.  TA451  420-475  MHz 
..    k^t  $109.  w&t  SI 99 

•  TA9(I1   902-928  MHz, 
(0  5Woul);w&1$219, 

VHF  &  UHF  AMPLIFIERS. 

For  fm  ssb  atv    Output  JeveJs  from 
lOWtolOOW    Several  models  siartjng  at  $99 

FM  RECEIVERS: 

•  R144/R220  FM  RECEIVERS  for  143-174 
or  21 3-233  MHz    Scnsiijv©  front  end. 
0. 18uV.  both  crystal  &  ceramic  if  ff Iters 
plus  tielical  resonator  front  end 
for  except  ►onal  seJ  ect  t v  rty  >  1  DOdS  at 
±12kHz  (best  available  anywtiere!) 
Flutter-proof  hysteresis  squelch; 

kit  $149,  wSt  $219. 

•  R451  FM  RCVR,  for  420-475  MHz 
Similar  to  above     ...kit  1149,  w&t  S219 

.  R90t  FM  RCVR,  for  902-928MHz 
Triple-Gon version. ..  $169.  wSf  3249 


M  T  % 


.  R76  ECONOMY  FM  RCVR  fof  28-30,  50-S4,  73-76, 
w/o  riejical  res    ■!  selectivity  >10OdB  at  1 12kHz  


143-174,  213-233  MHz 
■„■    KitsSl29.  wat$2l9 

jJ5^  R76  MONITOR  FM  RCVR  Kil  for  lOM.  6M,  73  MHz.  2M,  N  band,  or  220 
MHZL     IF  setedivity  60dB  at  ±l2kHz     Great  for  monftonng  repeaters, 
amateur  calling  Irec^^jervcies^  or  packet  radio  freqijenp^,  ^nd  Ibr  listen- 
ing to  comrriefictal  two-way  fadio,    poJice/fire  frequencJes,  or  weatfter  forecasts 
Good  starter  kft.  too;  tfriasy  to  assemble  and  altgrr Kit  only  $59! 

•  R13T  WEATHER  SATELLITE  RCVR  for  137  MHz.    Special  if  fiHers  tailored  for 
Wideband  fm    Lowest  cost  receiver  available kit  only  189,  w&t  $149. 

•  We  also  have  preamps  and  receEving  converters  for  137  MHz,  and  we  carry  the 
Weather  SateHite  Handbook  by  Halph  Taggart. 


Buy  al  low,  factory -direct  net  prices  and  savel 

•  For  coiTiplete  info,  call  or  write  for  free  catalog, 

(Send  $2  for  overs&ss  air  maiL) 
'  Order  by  mail,  fax,  or  phone (9-t2  am,  i-spweasremtan«^ 

•  Mirt.  $5  S&H  charge  for  rirst  fXiufKl  plus  add'!  w«ight  &  msurafice. 

•  Use  VISA.  Mastercard,  check,  or  uPS  C.0.0. 


ACCESSORIES 


COR-3  REPEATER  CONTROLLER. 
Features  adjcislabie  tail  and  time-out 
timers  soNd-state  relay  courtesy  beep. 
a nd  local  speaker  ampl ifier     kit  S49 

CWfO,  Diode  prcsgrammabfe  any  time  in 
the   field,    adjustable   tone,    speed,    and 

tFmer,      kit  S59 

COR-4.      Complete  COR  and  CWID  all 

on  one  board  CMOS  logic  for  lo^  power 
consumption  EPROM     programmed; 

specify  call     .,...  kit  $99,  w&t  $159 


COR-6.  COR  & 

Real  Voice  ID 

on  one  board 

Digital  ic  records 

up  to  20  seconds 

of  your  voice 

Can  record  muttlpfe  \d  messages    Tail  and 

time-out  timers,  courtesy  beep,  solid-state 

relay  to  key  trans m i tier     kit  $99 ,  wS t  $  1 49 

VersatH©   DVR-1    DIGITAL   VOICE 

RECORDER  Module  As  a  voice  ID'&r 
ft>r  repeaters,  records  your  voice,  using 
tt>e  PuiH'^n  microphone  or  ejctemal  nuc 
Just  the  thing  for  fox  hunt  >^mtr  id'  May 
also  t>e  used  as  a  contest  calief  eo  play 
bad;  one  or  inore  messages  thpugh  your 
transmitter  at  ihe  press  of  a  switch.  Used 
as  a  radio  notepad,  it  can  record  the 
audio  outpiit  of  a  receiver  up  to  20  sec. 
of  anything  yqy  might  want  TO  recall  later 

Play  bdck  as 
often  as  you 
like  through  a 
small  external 
speaker  Ex- 
ten  si;  v©  man- 
ual tells  how 
to  use  multiple 
messages  and 
adapt  to  many 
applications, 
kji  $59,  w&t  $99 


TD^   SELECTIVE   CALLfNa   Mod^ 

Ute,  Versatile  dtmf  controller  with  1 
Jatdnprig  output  Mutes  speaker  imt-l 
s^jmeone  calls  by  sending  your  4-d5grt  tt 
code.  Or  use  »i  with  a  long  ti  zero  digit  to 
alert  anyone  in  club  Also  may  be  used  to 
control  autopatch  or  other  single  device 
kPt  149.  w&l  $79 

TD-2  DTMF  OECODER/CONTROL- 
LER,  16  digits,  programmable,  toll-call 
re  stricter.  Can  turn  5  fynctrons  on/off. 

kit  $89,  wire  d  a  te  sled  $  1 49 

AP-3  AUTOPATCH.  use  wim  TD-2  for 
repeater  autopatch      Reverse  paldi  and 
phone  line  remoie  control  ars  std 
, kit  $89.  wired  &  tested  $149 

AP-2  SnUPLEX  AUTOPATCH  Timing 
Bo^d  Use  with  ^»ove  for  simples  oper- 
ation usir>g  a  transceiver kit$3d 

TD-3  SUBAUDtBLE  TONE  DE- 
CODER/HNCODER.       Adjustable    for 

any  tone     Especiafly  for  repeaters,  with 

remote  control  activate/deactivaie  provi- 
sions   kit  $29,  wired  &  tested  ^9 


DATA  MODEMS 


MO'2Q2    FSK    DATA    MODULATOR    & 

DE-202  FSK  DEMODULATOR.   Run  up  to 

12D0  baud  digilaJ  signals  through  any  fm 

tratnsmJtter  & 

receiver 

Radro-nnk 

qa^mputers^ 

telemetry, 

etc kit  ea  S49,  w&l  ea  $79 

S&OO  BAUD  DIGITAL  RF  LINKS. 
Low-cost  packet  networking  system, 
cons rs ting  of  MO -96  Modem  and  special 
versions  of  our  144,  220,  or  450MHz  FM 

Transmitters  and  Receivers  Interface 
directly  with  most  TNC's  Fast,  diode- 
switched  PA'S  output  1 S  or  50W.  CALL. 


Low  CostGaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 

w(fadJfrt»«t*d 


FEATURES: 

•  very  low  noise:  0.7dB  vhf,  D,8dB  uhf 

•  High  gain:  13-20dB.  depends  on  freq 

•  Wide  dynamic  range  ^  resist  overload 

•  Stable:  low-feedback  dual  gate  fet 

' "  •  •    '.  luntng  fa.nge:  2S-30.  *6  56.  J  J/-  iS2, 
-.,  2^0^^,  400^7&,  300^960  MHz 


i.,t^-    rt^. 


LNW-D 

MINIATURE 
PREAMP 

ONLY  $29  m,  $44  wirtdAtestad 

*  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept  designed  for  low  cost  &  small  aize. 
Only  5/8"W  X  1-5/8"L  X  3/4 "H.  Easily 
mounts  in  many  radios, 

-6y>nc/^  tuning  range:  25-35,  3i>-  55.  55-90, 
BQ-V^.  J2Q^750,  T5O-200.  500-Z/ft   400-500  MHz. 

LNS-(*) 

IN-LINE 
PREAMP 

ONLY  $89  km  $11 9 

*  GaAs  FET  Preamp  with  fea^res  simitar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
to  25 W.  Tower  mounting  brackets  met, 
*Tum}g  range:  ISO- 17^,  200-240.  of  400-500. 

HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  prearnps 

wrttr  helit^l  reson- 
stDrs  reduce  inter- 
mod  &  cross-band 

interference  iri  oiticai  ^^pkceitions- 
MQDEL  HRG^  *  },  WO  vht  Sf  f <?  uhf. 

'Sp&cit^ Htfyfng  fjffig^  742- T9Q,  iSQ-ie^  W2- 
i74,  2}3-Z:&,  420-470, 


RECEIVING 
CONVERTERS 


Low  noise 

COfWWlBRitO 

receive  vhf 
and  4^ 
t^andsona 
lOMri 


.A^  J 


Input  ranges  avQi:  50-52.  13&138, 
144-146<  145-147,  146-148.  220-222, 
222-224  MHz,  432-434.  435^37, 
435.5-437,5,  and  439  25  [to  chan  3) 
Kit  less  case  $49,  kit  w/case  &  BNC 
jacks  $74,  w&t  in  case  i99. 


TRANSMITTING 
CONVERTERS 


XV2  lof  vnt  and  XV4  for  uhf.  Models  to 
convert  10M  ssb,  cw,  fm,  etc.  to  2M,  220, 
222,  432,  435,  and  atv.       1W  output. 
Kit  onfy  $89.  PA'S  up  to  45W  availaiDle. 


OurUnjYMt' 


ronics,  inc 

6S-0  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420} 


^^■■4 


QRX.. 


Number  3  tm  yotF  Feedback  card 


FCC  Releases  Vanity  Rules 

The  Federal  Communications  Commission 
has  released  the  details  of  its  plan  to  imple- 
ment so-called  vanity  callsigns  to  radio  ama- 
teurs. The  commission's  new  computer  sys* 
tern  witi  continue  to  assign  call  letters  in  the 
traditional  consecutive  sequence;  however, 
soon  the  FCC  will  be  able  to  accommodate 
those  who  desire  a  calEsign  of  their  own 
choosing  according  to  a  system  of  four  starttng 
gates: 

Gate  one  woutd  allow  a  previous  holder  of  a 
callsign  to  apply  for  that  callsign,  or  if  the  hold- 
er is  deceased,  a  relative  could  apply. 

Gate  two  would  allow  the  66,000  Amateur 
Extra  Class  operators,  having  passed  the 
most  difficult  of  amateur  exams,  to  apply* 

Gate  three  would  allow  the  112,000  Ad* 
vanced  Class  operators,  having  passed  the 
second  most  difficuft  exam,  to  appty. 

Gate  four  would  open  the  system  to  any  11* 
censee.  Including  a  club  station  license 
trustee,  to  apply  for  the  callsign  of  a  deceased 
former  holder. 

The  FCC  is  expected  to  announce  the 
opening  of  each  gate  by  means  of  a  public  no- 
tice. First,  the  commission  must  prepare  the 
new  application — Form  6tO-V.  The  Notice  of 
Proposed  Rulemaking  for  the  personalized 
calls  was  adopted  way  back  on  December  1 3, 
1993.  A  fee  is  expected  to  be  charged  for  the 
privilege  of  holding  a  vanity  callsign.  TNX 
YmviRBpon,  Feb.  i,  1995, 

Emergency  Center  To  Link 
Ham  Radio  With  Internet 

Plans  for  what  organizers  call  'Ihe  world's 
first  publk:  emergency  communications  center^ 
have  been  announced  by  a  Colorado  amateur, 
John  Hart  N0OCF  of  Lakewood.  Colorado, 
says  he  is  starting  the  "E-COMM"  commune 
cations  center  as  a  non-pn^fit  organization  to 
link  amateur  radio  with  the  Internet  worldwide 
to  expedite  emergency  communjcations 
among  disaster  victims,  family,  and  friends, 

"^The  concept  of  E-COMM  is  simple."  Hart 
said.  ""If  you  are  in  a  city  where  disaster 
strikes,  or  if  you  are  experiencing  an  Individual 
emergency,  E*COMM  will  pass  a  health  and 
welfare  message,  anytime  day  or  night,  to 
your  family  and  friends,  wherever  they  reside, 
ewen  If  phones  are  down  and  power  is  out , . .' 

Getting  a  message  to  E^COMM  Is  ac<x»m- 
pushed  in  cooperation  with  ARES,  the  Amateur 
Radio  Emergency  Service.  The  new  emergen* 
cy  center  plans  to  form  a  strategic  alliance  with 
ARES  operators  and  groups.  Those  operators 
and  groups  are  expected  to  be  listed  In  city  di- 
rectories and  other  databases. 

The  new  co^municatjons  center  to  be  built 
in  Lakewood.  Cotorado,  will  indude  HF,  yHF, 
satellite,  packet,  an  e-mail  server,  an  ftp  serv- 


er, and  a  WWW  server  all  connected  to  the  In- 
ternet, For  more  information  you  can  contact 
founder  John  Hart  directly  at  E-COMM,  Inc., 
767  South  Xenon  Court,  Suits  117,  Lakewood, 
CO  80228:  (303)  987-3246,  FAX  (303}  987- 
3246,  or Int&met:  jhBrt@teaLcsn.net 

Mighty  Microwaves  From 
Denmark 


According  to  Steen  0Z9ZI ,  it  was  a  surprise 
to  learn  after  the  Danish  Microwave  Activity 
Week  1993  that  what  they  thought  was  a 
worid  record  on  145  GHz  had  been  broken  al- 
most before  it  had  been  seL  The  aim  was  to 
set  a  new  record  in  the  course  of  ttie  D.  M,  A, 
Week  1994  bu!  the  weather  did  not  permit 
this.  Therefore,  a  decision  was  made  to  at- 
tempt ^e  new  record  as  soon  as  tiie  weather 
improved. 

Organizers  selected  a  distance  of  11  km 
over  Arreso,  which  had  been  previously  used 
for  the  first  10  GHz  tests  back  in  1983.  A  talk 
back  frequency  of  47  GHz  was  eventually 
agreed  upon. 

The  SSB  QSO  was  carried  out  on  02-07-94 
at  16:30  GMT  with  a  5-6  /  5-7  report.  Stability 
was  surprisingly  great— the  frequency  differ- 
ence was  only  146  kHz  in  relation  to  ttie  esti- 
mated difference,  and  tfie  frequency  drift  was 
acceptable. 

The  following  equipment  was  used  for  this 
feat:  DBSNT's  12  GHz  injection  chain  and 
doubler/amplifier  (12/24  GHz)  and  a  double- 
balanced  harmonic  mixer  with  foiir  Russian- 
made  diodes.  Transmitter  output  was  -7  and 
-9  dBm,  the  receiver  noise  figure  13  dB.  The 
aerials  are  25  cm  Procom  dishes  with  a  back- 
fire feed  system.  According  to  OZIUM's  cal- 
culations, these  stations  should  be  able  to 
transmit  60  kJ^I  TNX  OZBZl 


Thailand  Celebrates 
Communications 

On  4  August,  1994,  Thailand  celebrated  its 
National  Communications  Day.  The  theme  of 
this  year's  celebration.  "Communicatk)ns  for  a 
better  life  of  the  Thai  people,'  was  celebrated 
by  speeches,  tributes,  an  exhibition,  a  two-day 
seminar^attended  by  both  local  and  foreign 
participants — the  isstjance  of  commemorative 
stamps,  first  day  cover  and  the  distnbution  of 
commemorative  books.  TNX  Newsletter  of  the 
ITU. 

Japanese  Amateurs  Help 
Earthquake  Victims 

AcconJ^ng  to  tt)e  ARRL  as  reported  in  the 
Ham  Arundei  News,  more  than  200  hams 
were  key  contributors  to  emergency  communi- 
cations in  earthquake  ravaged  Kobe,  Japan 
recently.  On  January  IS,  the  major  temblor 
shook  Kobe's  metropolitan  area,  killing  more 
than  five  thousand  and  leaving  tens  of  thou- 
sands homeless. 

Amateurs  and  their  radio  stations  have 
been  instrumental  In  connecting  relief  centers 
Emd  providing  information  on  road  conditions 
and  traffic,  health  and  welfare,  and  the  avail* 
ability  of  food  and  water.  Hams  have  also 
been  key  In  helping  residents  iocate  missing 
loved  ones. 

Some  two  hur)dred  handheids  were  provided 
in  cooperation  with  the  Japanese  Amateur  Ra- 
dio League  and  the  Japan  Amateur  Radio 
Equipment  Industry,  at  the  request  of  ttre  Min- 
istry of  Posts  and  Telecommunicatior^s.  In  addi* 
tion  to  the  430  and  1260  MHz  NTs.  three  re-. 
peater  stations  were  supplied  by  JAIA  member 
companies  for  the  rescue  operation.  TNX  ARRL; 
The  Ham  Arundel  News,  February,  1995. 


A  took  at  the  145  GHz  equipment  usea  la  set  a  new  world  dtsmnce  r&co/^.  (See  text.) 
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BASIC  STAMP  MODULES' 

Stamp-sized  modules  run  BASIC 


BASIC  stamp  I  Module  (BS1-IC) 

8  general-purpose  I/O  tines 
256-tiyle  program  space  (100  instructions) 
4-MHz  clock  (2400  baud  serial,  etc.} 
$29,  $39  with  carrier  board* 


BS1-IC 


^g 


Carrier  boards  provide  bettery  dips,  prototyping 

area,  programming  conrjectof,  and  ress!  button 
{BS1-fG  carrier  sfiown). 


iiiiiiiitpmT 


BS2-IC 


BASIC  Stamp  H  Module  (BS2-IC) 

16  general-purpose  I/O  lines 

2048-byte  program  space  (600  instructions) 

20-MHz  clock  (9600  baud  serial,  etc.) 

$49,  $59  with  carrier  board* 


These  new  BASIC  Stamp  modules  are  the  latest  in  ^^^^^^^^^H^  BASIC  Stamp  computers. 

Tliey're  perfect  for  numerous  applications,  from  control-       ^^^^^^p  ling  model  trains  to  monitor- 

ing factory  sensors.  They  have  8  or  l6  I/O  lines,  which  can  be  used  for  a  variety  of  digital  and 

(i  analog  purposes.  And  like  the  original  BASIC  Stamp,  diese  modules  are  prograniined  in  BASIC.  Our  special 
TBASIC"  language  includes  familiar  instructions,  such  as  GOTO,  FOR...NKXT,  and  IF„THEN,  as  well  as  SBC 
instructions  for  serial  I/O,  pulse  measurement,  and  button  debounce. 

The  BASIC  Stamp  Prognimming  Package  contains  everything  you  need  to  program  Stamps  using  your  PC.  The 
1^  package  includes  our  editor  software,  programming  cables,  manuals,  application  notes,  and  free  technical 
support.  Tlie  package  is  av^ailable  for  $99;  Stamps  must  be  purchased  separately. 


PIC16/17CXX  DEVELOPMENT  TOOLS 

Work  ^vith  PICs  in  assembly  language  &  C 


V 


NHSURF  OVER  TO  PARALUX 

We're  now  avaifabte  on  Internet,  so  you 
can  contact  us  more  easrly  than  betore! 

Send  email  to  info@parall3mc.com 

ftp  fa  ftp.paraiiaxmMom 

Browse  at  httpJ/www.paraHaxmcMom 


tu 


ClearView  In-Circuit  Emulators 

20-MHz  in-circuit  debugging  for  PlC16C5x/64/71/84/„. 
Set  breakpoints,  step  through  code,  and  modify  registers* 
Friendly  DOS  and  Windows  software. 
$599  each!  (separate  units  for  "5x"  and  "xx"  PICs) 


PA=^[iA 


z 


PIC15C3fx  Programmer 

'   Programmer  for  P I C16C5x/64/7 1/74/84/.. 

Docs  on  disk;  user-supplied  cables*  •$99 

Printed  manuals;  cables;  power  supply  *  $199 


3805  Afherton  Road.  #102  •  Rocklin,  CA  95765  •  USA 

(916)  624-8333  •  Fax:  624-8003  *  BBS:  624-7101  •  Internet:  parallaxincxom 

CitMiiView  in  a  tnidcniiirk  :ind  HASH:  Ntamp  &  [lir  Pur:ilLix  lugo  yrt?  regLstLTt.nl  [rjik'mijrk^  of  l*Lira1liix.  Inc.  •  I'lC  ia  A  m)?hli?rt.*d  trLKlt-murk  of  MFci'ufhip  Tt*i1mo(fjgy,  tnt\ 

I'catures  iind  prkx*>i  suliieiLl  tci  cJiiin^t!  wlthfjui  nc.Mk-e.  •  l*r[veH  urt?  U.H.  prLrcs  cinly;  prltjeN  iii  i>rlicr  c.'c>Liiniiit*s  nuy  viiry.    '  P^'Cj^cimnitrF  "Muhhyii^r  Puck"  retjuii'cs  MS  Wimlow,s  5,1  Ibr  pjintin^  dt)t,'H. 
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A  Practical  Weather 
Satellite  Receiving  System 

Part  2 

Software  and  interfacing  with  the  PC. 


9 


Last  month  we  covered  the  setting  up  of  a 
weadier  satellite  receiving  and  decoding 
system  for  polar  orbiting  satellites,  the  pic- 
turcs  from  which  can  be  displayed  on  a  PC 
using  a  sharev^are  package  called  JVFAX 
6.0.  Part  1  coveied  the  antenna,  preamp  and 
receiver  requirements,  and  rhe  decoder  unit. 

This  month  wc  will  cover  the  parallel  I/O 
card  to  link  the  decoder  to  the  PC,  PC  re- 
quiremems,  and  the  JVFAX  6,0  display  soft- 
ware* 

Weather  Satellite  Bisplay  Systems— 
A  History 

I  remember  seeing,  in  1965»  a  hardware 
design  from  Fairchild  for  a  2400  Hz  time- 
base  divider.  It  used,  can  you  believe  it,  gas 
discharge  tubes  to  provide  the  numeric  divi- 
sion to  divide  the  2400  Hz  satellite  signal  to 
0.5  Hz  for  synchronizing  the  early  TIROS 
satellite  signals.  Have  we  ever  come  a  long 
way  since  then! 

Early  display  systems  included  direct  ex- 
posure of  scan  lines  from  a  CRT  onto  a  cam- 
era, a  line  at  a  time.  The  camera  shutter  was 
held  open  for  the  duration  of  a  satellite  pass, 
where  the  variable  intensity  "flying  spot" 
traversed  a  (preferably  large)  CRT  side  to 
side,  top  to  bottom,  thus  integrating  the  pic- 
ture onto  film,  The  shutter  was  then  closed, 
and  the  film  developed  to  get  a  picture.  Ex- 
cellent results  were  possible  with  careful  ad- 
justment, but  the  system  was  slow,  clumsy* 
and  one  could  never  see  the  picture  in  real 
time  to  make  adjustments.  Anyway,  how 
many  of  us  have  access  to  darkroom  equip- 
ment? 

Later  systems  included  fax-type  printers 
that  exposed  photosensitive  or  eiectrosensi- 
live  film  attached  to  a  rotating  drum,  the 
speed  of  which  was  synchronized  to  the 
spacecraft  horizontal  line  rate.  The  optical 
assembly  was  attached  to  a  traveling  hori- 
zontal lead  screw,  which  traversed  the  paper 
incrementally,  synchronized  to  the  spacecraft 
vertical  line  rate.  Using  a  modulated  and  fo- 
cused light  source,  it  would  focus  a  dot  onto 
photosensitive  paper  to  produce  the  image. 
The  other  method  used  a  current-driven  sty- 
lus resting  on  electro-sensitive  (conductive) 
paper,  which  burnt  off  the  white  outer  coat- 
ing«  exposing  the  black  undercoating,  much 


by  Angus  Anderson  ZR6UM 

like  the  way  our  current  fax  machines  work, 
Varying  the  stylus  current  gave  a  good  ap- 
proximation of  gray  scale.  An  audio  tape 
recorder  was  usually  used  to  store  received 
pictures  for  later  playout.  but  archival  pic- 
ture  quality  was  very  dependent  on  tape 
quality  and  the  way  the  audio  tape  recorder 
was  maintained. 

With  the  advent  of  microprocessor-based 
integrated  circuitry,  such  pictures  can  be  re* 
ceived  and  stored  digitally,  and  permanently 
stored  on  hard  disks  or  floppies,  with  abso- 
lutely no  degradation  of  picture  quality.  Sud- 
denly, the  limiting  factor  on  displayed  quali- 
ty is  in  Ihe  speed  of  the  microprocessor  (can 
it  capture  hi-res  pictures  fast  enough?),  the 
amount  of  digital  storage  available  (for 
hi-res  pictures  you  need  lots  of  disk  storage 
space),  and  not  least,  the  video  display 
system  used. 

Display  Systems 

One  of  the  interesting  things  about  digital- 
ly-based weather  satellite  displays  has  al- 
ways been  the  trade-off  between  spatial  reso- 
ludon  (the  number  of  pixels  per  line  able  to 
be  displayed  on  the  screen)  and  the  number 
of  gray  scales  displayed.  The  two  are  direct- 
ly related  because  mttldplying  one  (the  num- 
ber of  bytes  per  pixel)  by  the  other  (the  num- 
ber of  pixels  per  line)  gives  the  total  storage 
requirements  per  picture  (see  below).  Maijaz 
Vidmar  YU3UMV  states  in  his  1982  article 
in  VHF  Communications  that  he  considers 
radiometric  resolution  (the  number  of  gray 
scales  displayed)  to  be  far  more  imponant 
than  the  spatial  resolution  (the  number  of 
dots  per  line).  In  other  words,  if  you  have  to 
make  the  choice  in  a  trade-off,  it  is  better  to 
display  more  gray  scales  than  more  dots  per 
line,  1  agree-  In  my  experience,  the  absolute 
minimum  number  of  gray  scales  for  an  ac- 
ceptable picture  quality  is  16.  Below  this* 
you  lose  detail  fast,  1  consider  the  absolute 
minimum  number  of  pixels  per  line  that  can 
be  displayed  horizontally  to  be  256;  again, 
below  this  you  lose  detail.  Since  the  number 
of  gray  scales  and  the  number  of  pixels  have 
a  direct  relationship  to  memory  storage  re- 
quired in  a  PC,  usually  some  compromise 
has  to  be  reached.  For  instance.  256  pixels 
per  line  at  4  bits  (16  gray  scales)  will  allow 


information  for  two  pixels  to  be  stored  in  a 
single  8-bit  memory  byte.  In  a  256-pixel  line 
x  16  gray  scale  picture  x  2S6-line  picture,  the 
number  of  bytes  of  memory  storage  needed 
is  (256x256)/2,  or  only  32K  of  memory.  If 
you  consider  the  oiJier  end  of  the  scale,  a  pic- 
ture of  1024x8{X)  pixels,  a  GOES  picture  at 
full  resolution  of  8  bits  per  pixel  (256  gray 
scales),  will  need  nearly  S20K  of  memory 
per  picture! 

The  original  display  system  1  built  was  the 
design  from  Maijaz  Viroslav  YU3UMY  This 
gave  a  256-pixel  x  256- line  display,  with  64 
gray  scales  displayed  on  a  black  and  white 
TV  monitor.  This  hardware  labor  of  love  had 
about  60  TTL  and  DRAM  chips  on  three  PC 
boards,  with  64K  of  dynamic  memory  and 
took  a  long  time  to  debug  and  get  working. 
Although  picture  quality  was  very  accept- 
able, the  system  could  only  save  to  audio 
tape,  and  pictures  could  not  be  manipulated 
or  printed  at  aU  after  reception.  In  its  day  (1 1 
years  ago),  it  represented  the  state  of  the  an. 
Systems  that  were  affordable  to  the  amateur 
stayed  with  die  old  technology  until  fairly  re- 
cently, until  PC  hardware  and  software 
*'came  of  age,"  I  still  use  the  Y U3UMV  sys- 
tem as  a  second  display — and  it  works  fine! 

The  PC  Solution 

Almost  everyone  has  a  personal  computer 
of  some  sort  at  home.  Many  of  these  are 
based  on  the  IBM  PC.  With  the  current  price 
wars  raging  in  the  marketplace^  prices  of  PCs 
have  come  plummeting  down,  and  one  can 
now  buy  systems  that  are  excellent  value  for 
the  money.  For  those  of  you  who  don't  own  a 
PC  system,  perhaps  now  is  the  time  to  in- 
vest! 

With  the  correct  programming,  the  PC  of- 
fers flexibiiity  in  displaying*  manipulating, 
printing,  and  saving  pictures  that  hardware* 
based  solutions  jus!  can't  offer.  Because  the 
system  is  software-based,  any  upgrade  is  rel- 
atively cheap;  you  don't  have  to  modify 
hardware,  you  just  plug  in  another  program 
or  upgrade.  The  recent  decrease  in  price  of 
VGA  display  systems  allows  the  display  of 
256  gray  levels  on  a  monochrome  monitor. 
In  these  systems,  1024x768  display  pixels  is 
usua!:  this  makes  possible  realty  sophisticat- 
ed display  systems  at  affordable  prices.  Such 
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HFJ  Dual  fiancf  Mobile  Antenna 

For  an  incredible  $14.95,  you  get  a  dual  band  2  Meter/440  MHz  mobile  antenna 
with  strong  magnet  mount,  stainless  steel  radiator,  15  feet  of  coax  and  BNC 
adapter  for  your  handheld  —  It's  the  fastest  selling  mobile  antenna  in  ham  radio! 


MFJ-1724B  For  an  incredibly 

$4  J^  95  low  $14.95.  you  get  an 
Jk  "W        MFJ  dual  band  2  Meter 
/440  MHz  mobile  antenna! 

It's  the  fastest  selling  mobile 
antenna  in  ham  radio! 

You  gel  excellent  gain  for  solid, 
noise-free  QSOs.  On  440  MHz,  ifs 


a  high  gain  V2  wave  over  'A  wave 
radiator  On  2  Meters,  it's  ^fidl  size 
V4  wave  radiator. 

Its  tough  stainless  steel  radiator 
is  only  19  inches  tall  —  won't  knock 
off  when  parking  in  your  garage. 

An  extra  powerful  magnet  holds 
it  steady  —  even  at  highway  speeds. 


You  get  1 5  feet  of  coax  with  a 
standard  PL-259  coax  connector  for 
your  mobile  rig. 

You  get  a  BNC  adapter  so  you 
can  also  use  it  with  your  handheld f 

Your  MFJ- 1 724B  is  protected  by 
MFPs  famous  one  year  Mo  Matter 
WhaV  unconditional  guarantee. 


If  of  Bafirfl  44/440  MHz 
Ground  Plane 

MFJ- 1 754 

$24^^ 

Dual  band 
jund  plane 
xnna  for  2 
Hers  and  440 
ii  gives  you 
ri  long  range 


5/8  Wove  2  Meier  Mobile  Antenna 


MFJ-1728/B 

»24" 


! 


For  maximum  range  while  mobile  +  use 
MFJ's  Maximum  Gain'"*  5/8  Wave  2  Meter 
Mobile  Antenna.  You1l  gel  the  maximum 
possible  gain  of  any  single  element  mobile  antenna! 

Competitive  5/8  wave  mobile  antennas  can't  work:  any 
better  --  no  matter  how  much  more  they  cost. 

You  get  low  SWR  so  your  rig  can  safely  deliver 
maximum  power  into  your  antenna.  It's  rated  at  300  watts 
PEP  so  you  can  use  any  mobile  rig  plus  a  mobile  amplifier 

You  get  a  heavy-duty  magnei  mount  that  holds  your  antenna  tight  at 


440  MHz  with  a  high  gain  halfwave  highway  speeds  and  a  black  magnet  base  [hai'll  look  gtxxJ  Tor  years. 


a-  quarter  wave  radiator;  On  2 
iters  you  get  solid  cjuarier  wave 
■formance.  Mounts  on  1  to  1  '/^  inch 
si  with  single  U-bolt.  Easy-to-iune, 

/4  Wov0  Ground  Plone 

MFJ- 1740  ^ 

The  MFJ- 1 740 

ngsup2Meter  ^ 

taiers  as  well  j        ^ 

any  V*  wave  1  i 

lund  plane  made!  I 

You  gel  easy  luntngt  low  loss 
amic  amenna  insulator  and  strong 
itweight  alum  mum  construction. 


You  get  a  stainless  steel  radiator  that'll  endure  yeai^  of  harsh  mobile 

use  and  1 2  feet  of  coax  cable. 

Yoii  get  MFJ's  one  year  No  Matter  What™  unconditional  guarantee. 
Order  MFJ- 1728  with  standard  PL'259  coax  connector  or 

MFJ-  1728B  that  also  includes  a  BNC  adapter  for  your  handheld. 


Sf oclrecf  5/8  Wcive  for  2  Meters 

gives  twice  the  omni-directional  gain  of  a  single  5/8  wave 

KfFS  1 764        MFJ's  Stacked  5/8  wave  radiators  give  you 
**»  "-95    rnore  than  rwice  the  omm-direaiotmi  gain  of 
34        a  single  5/8  wave  radiator! 
Wide  10  MHz  2: 1  SWR  bandwidth . . .  excellent  farite 
choke  balun  feedline  decoupling  . . .  shunt  choke  for  bleeding 
off  unwanted  static  . . .  strong  lightweight  aluminum. 

Fully  assembled  -  simply  attach  radiators  -  no  tuning 
(Sinohv  T  r  hnir  mnuntina  fnr  1  to  1 V.  required.  Mounts  vertically  for  FM/Packet  or  horizontally 
r^f'f  PnthL  .h^r  fit  ?H^d  fnr  f^r  SSB.  Installs  with  single  U-bolt  on  I  to  1 V2  inch  mast 
1  mast.  Cuttmg  chart  mcluded  for      ^^  ^^^^^  ^^^  ^  ,^^  ^^^  ^  ^^^e  ^  .^^^^  radiators.  23  inch  boom.  Made  in  USA. 

Also  works  as  ex  eel  lent  5  Mer^r  full  halfwave  centerfed  antenna. 
MFJ-1766,  $89,95,  gives  yon  four  times  the  gain  of  single  5/8  wave. 
Includes  2  MFJ*  1764,  phasing  cables.  Doubles  gain  on  6  Meters. 
MFJ- 1765,  $29.95,  phasing  cables  for  2  MFJ- 1764s,  otlier  2M  ant. 


h  mast.  Cutting 
V440MHZ.  Made  in  USA. 

i  MFJ  Pocket  Roll-Up  ^ 

ieter  halfwave  J -pole  antenna 

TFJ-1730 

Roll  up  this 

fwave  2M 

ole  antenna 

1  stick  il  in 

jr  pocket!  It's  

perfect  gain  antenna  for  travelmg. 

Get  home  station  performance  on 

go.  Just  hang  your  MFJ  Pocket 


MFJ  dual  hand  144/440  MHx  Yogi 

5  elements  on  440  MHz  ^**4  elements  on  2  Meiers . .  .$49.95 

Get  two  Yagis  for  the  price  of  MFJ- 1 761i 
one  . . .  enjoy  two  Yagis  in  the  ^^9*^ 
space  of  one  with  smglc  coax  feed  I    \r^*^  f 


t 


MFJ's  exclusive  dual  band 

balanced  feed  with  FerriteChoke^ 

,  ,  ._  I  decoupling  prevents  pattern  skewing  and 

i-Up^  in  ihe  clear  and  plug  the  BNC  ^^^^  y^^  lp^  SWR 


inector  into  your  handheld. 
It's  omni -directional  and  has 
lificant  gain  over  a  %  wave.  It  does 
need  a  cumbersome  ground  plane 
f  s  convenient  for  indoor:*  and  works 
at  with  handhelds.  Made  in  USA 

iiol  WunA  flexible  Ducks 

t/440  MHz  flexible  ducks  for  HTs 

A.  High  Gain  FlexiDuck'^. 
?^|-1717,  $1**.9S.  Enjoy 
•endable  QSOs  when  other 
ber  ducks  give  you  noise. 
^  gain  Vi  wave  on  44t)  MHz 

size  %  wave  on  2M.  Won't 
you  "  bends,  twists,  flexes 
hyou,  15V'^  inches. 

B,  FlexiDiict\  MFJ -1716,  A.     B. 
;.9S.  Similar  to  MFM717.  Full  V4 
/e  on  440  MHz,  efficient  loaded  'Ai 
/e  on  2  Meters.  8V4  inches. 

h0wty  Duck '  for  HTs 

Add  this  short.  41/1      MFM  7 1 8 
1  iTii^mDwrA"' to  your  ^12*^ 
handlield  for  a  Q-5 
tal!  Impedance  matched  for  maximum 
1.  High-Q  helical  wound  radiator. 


The  MFJ- !  768  is  based  on  the  National  Bureau  of  Standards  design  _ 

that's  optimized  for  maximum  forward  gain  with  high  front-to-back  ratio]  Meters,  lVtFJ-1710,  S9.95*  Carry-  this 
and  a  clean  symmetrical  partem. 

Mounts  vertically  for  FM/Packet  or  horizonially  for  SSB  with 
single  included  U-boft  on  1  to  17:  inch  mast  or  tower  leg. 

High  strength  6061-T6  aluminum  5  foot,  1 '/« inch  diameter  boom.  2 
pounds.  Elements  are  electrically  isolated  from  boom.  Made  in  USA. 


S/8  Wove  Ground  Plane 

MFJ- 1750 

For  a  low,  low 
$19.95,  yougetaA(j^/i 
performance  2  Meter 
5/8  wave  ground  i 

plane  home  station 

antenna  —  you'll  get  the  maximum  gain 
of  any  single  clement  antenna. 

More  expensive  5/8  wave  ground 
planes  can't  work  any  better  —  no  matter 
how  much  they  cost. 

You  get . .  *  shunt  fed  matching  thai 
bleeds  off  unwanted  static  and  gives 
you  low  SWR  . . .  strong  lightweight 
aluminum  construction  . . .  low  loss 
ceramic  antenna  insulator  . . .  MFJ's 
RapidTme'-  radiator  . . .  MFJ's  one  year 
No  Matter  What^  guarantee.  It  moanis 
on  1  to  1 72  inch  mast  with  single  U-bolt 
and  is  Made  in  USA. 

Mir  J -1752,  $19.95,  for  220  MHz, 

HT  Range  Extenders 

Telescoping  antertnasfor  kundhelds 

A*  lAing  Rnnger'"*  2  Meter  Hait^^ave, 
MFJ- 17 14  $16,95.  For  really  long  range 
this  MFJ  ondfed  halfwave  is  hard  to  beat. 
It  outperfomts  a  Va  wave  on  a  handheld 
because  the  Vn  wave  needs  a  ground  plane. 
Tire  MFJ  halfwave  doesn't.  It's  shorter, 
lighter,  lias  more  gain  and  places 
less  stress  on  your  antenna 
connector  than  a  '/w  wave  antenna. 
When  collapsed,  it  performs  like 
a  rubber  duck.  40*'  extended, 
I  OVs' collapsed. 

K  Dua!  Bander'"  for  2 
Meters  and  440  MHz, 
IVlFJ-1712.  $14.95.  Got  anew 
dual  band  handheld  or  separate 
units?  One  antenna  fits  afl.  It's  a  V4  wave 
for  2  Meters  and  a  ^h  wave  with  gain  for 
440  MHz.  7  V/  collapsed,  19*  extendcxi. 

C,  Pocket  Unear"^  ^k  Wave,  2 


ft! 


•  i 

A*  B.  C* 


II 


Portmbl0  3  element  Yogi  for  2  M 

^sS^9%        You  can  set  up  or  take  down  MFJ\s 

39      portable  3  elements  2  Meter  Yagi  in 
seconds!  Elements  simply  screw  into  the  boom. 

You  can  take  it  with  you  wherever  you  go  and 
have  the  "oomph"  and  directivity  of  a  beam. 

It'is  easy  to  store  and  sturdy  enough  to  use  as 
your  home  station  antenna. 

Mounts  vertically  for  FM/packet  or  horizontally  ^r  JfSB.  Center 
or  end  mounts  with  single  U-bolt.  Great  for  packct/PacketC luster™. 

It's  compact  2-V4  foot  boom  gives  you  a  calculated  gain  within  1 
dB  of  a  four  element  Vagi  with  a  boom  nearly  twice  as  long. 

Extra  thick  elements  maintain  high  gain  and  directivity  over  entire 
2  Meter  band.  MFJ's  Ferrite Choke'"  decouples  feedline. 

Elemenls  and  boom  are  made  from  strong  lightweight  aluminurn 
and  protected  by  MFJ*s  Permanent  Moktutar  Bonding  Technoiogy'"*. 

Weighs  josi  2  pounds.  Boom  is  30V;  inches.  Made  in  USA. 


pen  size  antenna  in  your  pocket  like  a 
ballpoint  pen.  When  you're  using  your 
nibbcf  duck,  on  ihe  fringe  and  noisy, 
put  on  the  Pocket  Unear^^  extend  it  to 
24V2*'  and  cany  on  your  QSO.  Has 
pocket  clip.  5'/V*  collapsecL 

L44/440  MHz  Duplexes 

Lets  you  use        MFJ'9 1 6  ^' 

dual  band  144/440     $29^^ 
MHz  antenna  with 
separate  transceivers  or  sep- 
arate 144/440  MHz  antennas 
with  dual  band  transceiver. 

Nearest  Dealer/Orders:  800-6474800 

Technical  Help:  800-647-TECH  (8324) 

•  1  year  uncond/7;ona; guarantee  •  30  day  money  back 
guarantee  (less  s/h)  or  orders  from  MFJ  •  Frw catalog 

MFJ  ENTERPRISES,  INC. 
Box  494.  Miss,  State,  MS  39762 
(601)  323-5S69;  8^:30 CST.Mon-Fri 
FAX:  (60 1 )  323-655 1 ;  Add  s/h 

MFJ , , .  making  quality  affordable 
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Figure  J.  Circa ii  diagram  oj  the  parallel  interface  card. 


^Sterns  can  store  satellite  daia  at  the  theoret- 
ical maximum  resolution  possible=  JVFAX 
6.0  is  capable  of  doing  this. 

Hardware  Requirements  for  the  JVFAX 
6.0  Software 

Minimum  requirements  are  a  PC  XT  or 
AT,  with  a  minimum  of  640K  of  memory,  a 
hard  disk  drive  of  20  Mb  or  more,  and  a  5- 
1/4"  L2  Mb  or  3-1/2"  drive.  A  Hercules, 
CGA,  EGA,  or  VGA  display  will  work,  I 
must  say  lliat  results  using  other  than  EGA 
or  VGA  are  marginaL  If  you  have  more  than 
640K  of  RAM,  use  the  HIMEM.SYS  utility 
so  that  JVFAX  6.0  will  recognize  the  extra 
memory.  This  is  useful  for  the  movie  option 
and  the  qfuick)  save  option  (see  below). 

Preferred:  A  fast  286  (min  16  MHz 
dock),  or  a  386/486  with  a  minimum  of  2 
Mb  RAM,  VGA  mono  or  color  monitor  A 
VGA  display  controller  with  Trident,  Tseng, 
Genoa.  Paradise,  Video  7,  or  VESA  compat- 
ible chipset  is  preferred,  AH  these  controllers 
should  be  able  to  display  SVGA  16  to  256 
gray  scale  mode.  For  this  mode*  you  should 
have  ai  least  1  Mb  of  video  memory  on  your 
display  card.  If  you  are  rich  or  lucky  enough 
to  own  one  of  the  super  super  VGA  con- 
trollers, you  can  store  and  display  1024  x 
768  X  256  gray  scales  for  superb  results. 

However,  lire  standard  VGA  display  mode 
of  640x480x16  gray  scales  (or  colors)  on  a 
standard  VGA  card  is  very  acceptable,  as 
JVFAX  6.0  ^^dithers"  the  16  gray  levels  to 
display  an  effective  64  gray  levels  on  screen. 


Remember,  what  is  stored  in  memory  and 
what  is  displayed  can  be  different.  For  in- 
stance, you  might  elect  to  store  pictures  at 
800x800x256  gray  scales,  but  you  might  on- 
ly foe  able  to  display  at  640x480x64  resolu- 
tion. However,  if  you  elect  to  magnify  the 
picture,  you  will  achieve  far  better  results  if 
you  save  at  the  higher  resoJutions. 

A  word  about  monitors:  If  you  are  upgmd- 
ing  to  a  VGA  monitor,  there  are  very  cheap 
VGA  black  and  white  monitors  available 
right  now  that  offer  superb  value;  they  dis* 
play  256  gray  scales  beautifully.  In  South 
Africa,  the  street  price  right  now  for  a  14" 
B/W  VGA  monitor  is  under  $100,  a  good 
value. 

The  PC  Interface 

The  8'bit  parallel  video  signal  from  the 
decoder  described  in  last  month's  article  is 
fed  to  a  plug-in  parallel  1/0  card,  This  card 
contains  an  8255  peripheral  interface  adapter 
chip,  and  a  variety  of  common  TTL  chips 
that  do  the  address  decoding  and  data  buffer- 
ing. Figure  1  shows  the  circuit  diagram  of 
this  parallel  interface  card,  IC I  is  a  74LS00 
that,  together  with  ICS,  a  74LS30,  decodes 
either  address  IBO  (Hex)  or  IFO  (hex),  de- 
pending on  where  jumpers  J I  and  J2  are  set. 
1  usually  use  address  IBO.  IC2,  a  74LS245 
buffers  the  data  when  writing  to  the  PC  data 
bus.  1C3,  a  74LS139,  is  an  address  selector 
IC4  is  an  8255  IC,  which  can  be  pro- 
grammed so  that  any  of  24  output  lines  can 
be  set  as  an  input  or  output.  We  wiU  be  using 


the  PA0-PA7  lines  as  inputs.  We  have  the  ad- 
vantage that  the  8255  on  power-up  initializes 
its  registers  to  bring  up  FAQ  to  PA7  as  input 
lines,  so  the  line  direction  control  registers 
do  not  need  to  be  set  first.  In  other  words, 
when  you  switch  on.  PA0-PA7  are  ready  to 
accept  TTL  inputs,  perfect  for  our  applica- 
tion. The  two  other  ports  can  be  used  as  con- 
trol lines  for  other  applications,  if  you  are 
prepared  to  put  a  bit  of  programming  into  it. 
The  data  and  control  registers  of  the  8255 
are: 

SI  BO:  Port  la  Read/Write  buffer 
SlBl :  Port  lb  Read/Write  buffer 
S1B2:  Port  Ic  Read/Write  buffer 
S1B3:  Port  1  Control  register 

We  are  only  required  to  place  data  into 
port  $!B0  from  the  decoder;  the  computer 
reads  from  address  IBO  whenever  it  needs  to 
fetch  a  pixel  value  from  0  to  255.  You  can  of 
course  use  ports  SlBl  or  $iB2  if  you  wish 
to.  1  happen  to  use  port  SlBl,  or  port  lb 
(PAl  to  PA7).  If  you  set  the  card  to  S IFO, 
then  addresses  run  from  S IFO  to  S1F3. 

If  you  wish  to  program  the  other  ports,  I 
strongly  suggest  that  you  get  the  program- 
ming data  sheets  on  the  8255  from  your 
friendly  chip  supplier.  Setting  bits  on  pon 
$1B3  will  program  the  three  pons  for  input 
or  output. 

Building  the  Interface 

This  is  pretty  straightforward  if  you  fol- 
low the  component  overlay  in  Figure  2(a),  I 
strongly  suggest  thai  you  follow  the  proce- 
dure of  first  checking  for  shons  on  the  pow- 
er lines  with  an  ohmmeter,  plugging  in  the 
board,  then  checking  for  correct  voltages  on 
the  power  supply  pins  on  all  ICUs  (+5V)  at 
the  sockets.  Only  then  should  you  plug  in 
your  ICUs,  The  overlay  plainly  shows  the 
orienution  of  the  IC  sockets  and  the  ICUs — 
notches  on  the  ICUs  are  plainly  visible. 
Some  ICUs  have  a  dot  at  pin  I. 

On  this  PCB  overlay p  only  the  traces  on 
the  component  side  are  shown  for  clarity, 
since  this  is  a  double-sided  board.  If  you 
elect  to  make  your  own  PCB,  remember  to 
buy  high  profile  sockets  so  that  you  can 
reach  the  socket  pins  on  the  component  side, 
as  you  will  have  to  solder  all  pads  on  both 
sides  of  the  PCB.  You  will  also  have  to  stake 
through  all  feedthrough  pads  with  off-cui 
wire.  The  kit  PCB  is  plated  through,  so  you 
will  only  have  to  solder  one  side. 

Testing  the  Interface 

Using  GW  BASIC,  enter  and  tun  the  fol- 
lowing simple  program.  First  select  port 
PAO,  PAl,  or  PA2  for  testing  when  request- 
ed. We  will  use  only  port  PAO  for  our  pro- 
ject. Use  a  voltmeter  to  check  for  OV  on 
each  line  when  prompted,  and  for  5V  on 
each  line  when  prompted  to  enter  the  bit 
number.  Measure  on  the  appropriate  8255  IC 
pins  by  referring  to  the  circuit  diagram. 
Make  sure  that  you  use  a  sharp-pointed 
probe  so  thai  you  do  not  bridge  IC  pins  when 
measuring. 
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PERFORMANCE 


ntennas 

Sirio  has  designed  the  new  HI 
PERTORMANCE  line  for  the  discriminating 
Radio  Amateur*  These  antennas  are  the  very 
best  available  in  terms  of  material  quality,  tii- 
tech  design  and  maximum  performance.  The 
result  of  years  of  experience  and  technological 
research  by  Sirio  I  All  models  are  fabricated 
with  the  very  best  materials  available  to 
guarantee  maximum  strength  and  best 
performance.  Year  after  year.  Sirio  whips  are 
very  flexible  and  incorporate  a  custom 
inclination  system  that  allows  them  to  be  tilted 
to  90°  without  the  use  of  keys  or  special  tools. 


An  innovative  approach  has  been  taken  in 
the  construction  of  the  base  impedance 
matching  transformers.  This  new^  process 
results  in  very  high  and  previously 
unattainable  unit  to  unit  precision. 
Particular  attention  has  also  been  paid  to 
the  (JHF  male  antenna  mounting 
connector  which  uses  a  gold-plated  center 
pin,  "TEFLON®"  insulationand  a  rubber 
weather  seal  for  hi-performance  and 
protection  from  the  elements.  All  Sirio 
HP  Antennas  are  factory  adjusted  and  no 
additional  tuning  is  normally  required. 


1 


3. 


6 


1-  Hi  Quality  17/7PH 
stainless  steel  whip. 

2.  Tiltable  section  with 
rubber  gasket  and 
stainless  steel  retention 
spring 

3.  Dielectric  low-loss 
"ZYTEL"  insulator  with 
brass  insert  soldered  at 
the  coll 

4-  High  "Q"  air  wound 
coil  for  low  dielectric  loss 
5*  High  voltage  ceramic 
capacitor  for  a  perfect 
impedance  matching 

6.  Gold  plated  brass 
center  pin  with  low 
dielectric  loss  "TEFLON 
insulator 

7.  Silicone  rubber  gasket 
and  O-Ring  for  a  perfect 
waterproofing 
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Electronic  Distributors 
325  Mill  St. 
\ienna,Va.  22180 
PH  703-938-8105 
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Component  skJ© 


A5  A7 

PADS 
COMPONENT  SeDE  OF  PCS 


10  REM  Test  8255  I/O  lines 

20  CLS 

30  INPUT^ Select  8255  port  0,1*  or 

2 ' ,-  PH 

40  PRINT 

50  PORT=tHlB0 

60  OUT  POftT+3,&HeO:'SET  PQRTS   0,1, t2 

AS  OOTPUTS 

70  OUT  PORT+PN,0:'SET  SELECTED  PORT 

LINES  TO  0 

80  PRINT*  Physically  check  with  a 

voltmeter  that  all  lines  on  port 

*;P1SI;"  are  OV 

90  PRINT 

100  INPUT  '  Hit  enter  when 

done, , ,•; ANS$ 

110  CLS 

130  INPUT  "Enter  bit  number  to  set 

high{0-7J';NUM 

140  OUT  P0RT+PN,2^HUM:PRIHT 

150  PRiNT'Now  measure  with  a  volt- 
meter that  bit  (*;NUW;*)  Of  port  is 
high* 

160  INPUT  *  Hit  enter  when  done, 
<CTRL>  <BREAK>  to  exit*;ANSS 
165  PRIWT:G0T0  130 

If  alt  works  as  planned,  yoyr  interface  is 

complete*  The  only  remaining  ihing  is  to 
strip  and  tin  the  free  ends  of  ihe  imcrface  ca- 
ble and  solder  the  correct  lines  lo  the  decoder 
board  output  pins.  Remember  to  connect  at 
least  one  canh  line.  I  would  strongly  suggest 
that  you  provide  some  form  of  strain  relief  to 
the  cable  at  the  deccxJer  using  a  cable  tie. 
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Figuft  2.  1:1  FCB  compoiiem  overlay. 

Setting  Levels  on  the  Decoder 

On  a  2400  Hz  input  signal,  you  should  ini- 
tially adjust  decoder  VR2  (offset)  voltage  at 
IC5  pin  6  so  that  black  turns  to  your  ftrsi 
gray  level  on  screen  at  about  0.3V  DC,  Peak 
while  should  be  at  around  5V.  On  a  live 
satellite  signal,  set  VRI  to  two  o'clock  and 
adjust  VR3  (coarse  gain)  so  that  you  have 
comfortable  travel  for  VRL  You  can  fine- 
tune  these  setungs  when  receiving  your  first 
satellite  signals  using  JVFAX  6,0,  as  JVFAX 
6,0  has  a  very  useful  facility  that  will  display 
your  instantaneous  picture  brightness  as  a 
number  from  0  lo  255  in  a  window  on 
screen- 

Sometimes  you  will  get  a  picture  on 
screen  that  looks  chaotic— the  gray  levels  do 
not  seem  to  be  the  right  values.  In  this  case, 
check  that  you  have  wired  bits  0*7  from  the 
output  of  the  decoder  to  the  input  of  the 
8255  in  the  right  sequence.  Be  careful^ — the 
decoder  board  bit  output  pins  do  not  go  in  a 
bit-O-lo-bit-7  sequence.  Match  the  output 
bits  of  the  decoder  (they  ane  shown  on  the 
PCB)  to  the  correct  PA0-PA7  bits  on  the  in- 
terface cable. 

Figure  3  shows  a  Meteosat  APT  transmis- 
sion, received  using  the  decoder  and  display 
equipment  described  in  this  article.  This  is 
an  example  of  the  kind  of  quality  achievable 


from  Meieosai  4  APT.  It  was  captured  on  PC 
using  JVFAX  6,0  at  800x800x256  resolu- 
tion, then  transferred  and  played  out  via  Ap- 
ple Macintosh  to  a  laser  imagesetter  with 
minimal  processing.  The  GIF  fife  was  650K 
in  size.  You  cannot  fail  to  recognize  the  Red 
Sea,  but  particulady  interesting  is  the  detail 
available  showing  the  course  of  the  NUe  riv- 
er, Lake  Nasser,  and  the  desert  features  in- 
land. My  lO-year-^old  son  and  1  had  a  ball 
with  an  atlas  identifying  relief  contours  in 
the  Saharan  desert.  What  we  proved  was  thai 
what  you  sec  doesn't  always  exactly  follow 
the  picture  in  the  atlas!  This  is  what  makes 
this  hobby  so  rewarding  f  Note  the  JVFAX 
real-time  status  display  on  screen  showing 
the  instantaneous  pixel  values.  In  this  iUus- 
tration,  they  are  centered  around  30%  gray. 

Figure  4  shows  the  current  station  I  oper- 
ate. The  receiver  and  PLL  VFO  are  as  of- 
fered in  the  ZS6BNT  kit»  available  from  me 
(see  the  address  at  the  end  of  this  antck). 
The  receiver  is  a  sensitive  dual-conversion 
design,  with  the  second  IF  at  300  IcHi, 
which  is  optimized  for  weather  satellite  re- 
ception. The  low  second  IF  frequency  is 
chosen  to  optimize  noise.  The  VFO  output 
frequency  is  locked  to  ihe  stable  LFO, 

The  tone-operated  squelch  is  used  to  open 
receiver  audio  on  receipt  of  a  2400  Hz  satel- 
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Figure  3a.)  I:  J  PCB  layout,  component  side:  b)  1:1  PCB  layout,  solder  side^ 
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lite  signal,  which  in  [urn  triggers 
the  start  of  a  picrure  recording  on 
the  PC.  This  allows  unattended 
recording  on  a  casual  basis.  The 
S-meter  is  just  an  op  amp  in  a 
bridge  circuit  for  zero  setting  of 
the  meter  The  demodulator  is  the 
one  described  in  the  previous  ar- 
ticle. The  preamp  is  a  mast- 
mounted  Hamtronics  unit,  and 
the  antenna  is  the  WBSDQT  de- 
sign. 

The  JVFAX  6*0  Shareware  Fax 
Display  Program 

I  first  came  across  JVFAX  6,0 
when  browsing  through  the 
HAMNET  libraries  on  Com- 
puServe. It  was  described  as  a  fax 
program.  It  is  all  that,  and  more. 
JVFAX  6,0  was  written  by  Eber- 
hard  Backeshoff  DKSJV,  and  all 
he  asks  is  that  those  who  do\^Ti- 
load  the  program  operate  on  the 
shareware  honor  system,  where  a 
donation  is  requested.  Sending  a 
donation  will  get  you  ihc  latest 
version  of  the  program  on  disk, 
as  well  as  a  variety  of  alternative  hardware 
interface  designs  for  interfacing  your  PC  to 
your  receiving  system,  I  implemented  the 
system  using  the  home-built  decoder  unit  de- 
scribed last  month.  DK8JV  offers  an  innova- 
tive hardware  and  filter  design  for  255  gray 
scales  using  the  control  lines  on  a  PC  RS- 
232  port!  The  details  arc  at  the  end  of  this 
article, 

JVFAX  6.0  will  decode  and  display  just 
about  any  facsimile  transmission,  from  FM- 
modulated  weather  chart  transmissions  on 
HF  or  SSTV  to  AM  transmissions  from 
weather  satellites.  It  will  do  this  at  all  ac- 
cepted line  rates  and  aspect  ratios.  A  variety 
of  interface  schemes  arc  catered  for.  Of 
course,  weather  chart  transmissions  use  a 
tone  that  varies  in  frequency  (FM)  to  encode 
white  to  black »  so  a  different  type  of  inter- 
face is  required  between  the  receiver  and  the 
PC,  Weather  satellites  present  a  signal  vary- 
ing in  ampliiiide,  so  are  known  as  AM  trans- 
missions despite  the  confusing  fact  that  they 
a^  carried  on  an  FM  transmission  medium 
in  the  ftr^  placet 

Pictures  can  be  stored  to  hard  disk  in  real 
time*  with  a  computer  of  sufficient  speed 
(286  or  better).  Yes,  that  is  right:  While  the 
picture  is  being  received,  your  computer 
stores  the  picture  to  hard  disk!  Early  pro- 
grams used  memory  storage  only  to  store 
pixel  values.  Storing  in  real  time  to  disk  gets 
one  around  the  constraint  of  limited  memory 
in  your  PC. 

A  variety  of  display  moiiitor  types  are 
catered  for,  including  Hercules,  CGA,  EGA, 
and  VGA.  However,  if  you  want  good  re- 
sults, yon  should  try  to  slick  with  VGA. 
Within  the  VGA  environment  many  VGA 
modes  are  catered  for,  the  most  common  of 
which  is  640x480x16  gray  scales.  A  variety 
of  sei-up  screens  allow  direct  setting  of 
VGA  video  card  registers  to  implement 


Figure  4,  Meieosai  APT  transmission,  received  using  the  decoder 
and  display  equipment  described  in  this  article. 


Mode  Coofiguradofl 

A  database  of  satellite  or  fax  type 
can  be  set  up  on  a  Mtxlc  configura- 
tion screen.  This  contains  details  of 
the  tines  per  minute,  the  Index  Of 
Co-operation  (IOC  is  a  rather  aca- 
demic way  of  stating  the  picture 
height-to-widih  ratio — ^I  cannot  be- 
lieve the  obtuse  way  academic 
types  describe  the  simplest  things [). 
Also  required  are  the  resolution  io 
pixels  per  line,  the  number  of  inten- 
sity levels,  and  details  of  the  satel- 
lite or  fax  transmission  start  and 
Slop  tones  for  automatic  phasing, 
starting,  and  the  slopping  of  any 
transmission.  Each  mode  of  trans- 
mission can  be  separately  stored 
and  called  by  name  and  changed  on 
tlie  fly  when  receiving  pictures, 
Note  that  on  some  slower  computer 
systems  such  as  8086  XT-based 
systems,  the  120  LPM  and  240 
LPM  line  speeds  only  work  when 
you  choose  lower  screen  resolu- 
tions. 


different  modes,  for  those  of  you  who  like 
to  experiment  with  such  things.  My  most- 
used  mode  is  SVGA  16-colof  (gray  scales)* 
JVFAX  will  actually  dither  the  16  gray 
scales  so  that  64  gr^y  scales  are  acmally  rep- 
resented on  screen.  Being  lucky  enough  to 
have  access  to  high  resolution  display  equip- 
ment in  my  job.  1  have  had  fun  implement- 
ing some  of  the  VESA  modes  available,  and 
have  been  able  to  display  1024x768x256 
gray  scales  directly  off  Meteor,  NOAA.  and 
Meteosat  transmissions,  for  spectaciilar  dis- 
plays. 

Configuratton 

JVFAX  6.0  comes  with  a  comprehensive 
English  manual  in  the  form  of  a  disk  tile. 
When  printed  out,  it  gives  you  everything 
you  need  to  know  about  the  operation  of  this 
excellent  package.  We  will  not  delve  into  the 
specifics  of  operational  detail  here,  except  to 
say  that  a  number  of  things  need  to  be  set  up 
before  you  can  receive  pictures.  You  need  to 
set  up  your  parallel  interface  address*  the 
number  of  bits  for  the  pixel,  your  monitor 
type,  the  printer,  the  default  directory  where 
pictures  will  be  stored,  and  the  satellite  con- 
figuration which  you  will  be  receiving.  This 
is  all  done  on  a  configuration  screen.  Pic- 
tures are  stored  in  CompuServe  GIF  formal, 
which  makes  for  easy  interchange  of  data,  as 
well  as  an  efficient,  compact  picture  storage 
formM. 

The  video  display  modes  catered  for  are 
CGA,  Hercules.  EGA-Hires,  EGA  640x200. 
EGA  640x350,  AT&T  640x400,  VGA 
640x480x16  colors,  and  SVGA  16  and  256 
colors.  A  useful  feamre  is  being  able  to  cus- 
tomize SVGA  parameters  by  directly  ad- 
dressing the  AH,  AL,  BH,  and  BL  registers 
in  your  computer  to  set  the  video  mode.  For 
instance,  I  can  set  640x480x16  SVGA  mode 
58  by  setting  the  AL  register  lo  58* 


Setting  up  Sync 

One  of  the  more  important  adjustments  re- 
qtiired  is  to  set  the  line  clock  rate  in  JVFAX 
6.0  to  match  exactly  the  spacecraft  Une  ckxrk 
rate.  OthenvisCt  pictures  will  appear  slanted 
on-screen,  and  if  the  timing  is  far  enough 
off*  the  pictures  will  not  be  recognizable  at 
all!  As  PC  clock  speeds  vary  widely,  and  the 
receive  sync  is  controlled  by  the  computer 
clock,  you  will  have  to  make  an  initial  set- 
and-forget  adjustment  to  lock  the  spacecraft 
line  rate  to  your  computer,  JVFAX  6,0  has  a 
novel  way  of  setting  this.  By  pressing  a  key 
when  viewing  a  picture,  you  get  a  vertical 
line  which  you  can  slant  using  the  keyboard 
arrow  keys  so  that  il  parallels  the  angle  of 
slant  of  die  sync  line  on  the  received  picture* 
Hit  **saver  and  that's  all  there  is  to  it  You 
never  have  to  set  it  again  for  the  same  space- 
craft. It  is  stable  too,  because  the  sync  is  de- 
rived from  the  computer  crystal-controlled 
clock.  Other  packages  1  have  used  required 
software  timing  loops  to  lock  sync,  which 
produced  dreadful  results  because  every  time 
I  reloaded  the  software,  sync  drifted. 

Atitamalk  and  Manual  Sync 

On  spacecraft  that  have  start,  sync,  and 
stop  tones,  JVFAX  can  automatically  place 
±e  sync  line  on  the  correct  side  of  the  pic- 
ture. With  the  continuously  transmitting 
NOAA  satellites,  sync  pulses  arc  very  short 
and  are  difficult  to  decode,  so  you  must 
manually  move  the  picture  sync  bar  to  the 
left  or  right  to  display  a  whole  picture.  With 
GOES  and  Meteosat,  phasing,  picture  start 
and  stop  are  entirely  automatic  when  the 
software  is  set  up  correctly. 

Automatic  Reception 

JVFAX  6.0  can  use  time  and  date  data  in 
the  PC  clock  to  go  into  an  unattended  recep- 
tion mode*  and  store  the  results  to  disk  in  a 
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series  of  picture  files.  If  you  have  set  up  the 
start  and  stop  tones  of  JVFAX  correctly,  the 
software  will  recognize  this*  and  close  off 
picture  Hie  storage  at  the  appropriate  time. 
This  is  fine  for  GOES,  Meteosat,  and  many 
fax  transmissions  which  have  clearly-de- 
fined start  and  stop  tones,  but  not  very  useful 
if  you  are  trying  to  receive  continuoiis  tram- 
missions  from  the  polar  orbiters.  In  this  case, 
reception  starts  at  the  satellite  AOS  time  (as 
defined  in  JVFAX  6.0),  and  closes  at  the 
LOS  time.  You  should  sei  the  AOS  lime  a 
minute  or  two  after  the  satellite  rises  above 
ttie  horizon;  this  way  you  get  the  best  picmre 
quality  and  the  smallest  file  size  because  you 
avoid  the  signal  fades  that  occur  right  after 
satellite  AOS  when  the  bird  is  just  above  the 
horizon. 

Because  you  can  set  an  individual  recep- 
tion mode  at  any  time,  you  can  automatically 
switch  modes  after  every  picture  received, 
JVFAX  6.0  also  has  the  ability  to  execute  a 
separate  program  just  before  it  switches  to 
automatic  receive.  In  my  case,  this  would 
usually  be  a  program  written  in  BASIC.  It 
sets  up  receiver  ftiequency  via  the  parallel  in- 
terface, using  port  PAl  on  the  8255.  You 
could  also  use  the  8255  to  switch  receiver 
audio  lines  as  well. 

Fax  Transmissions 

The  software  will  transmit  displayed  pic- 
tures in  WEFAX  288,  WEFAX  576.  Ham 
288a,  and  Ham  288b  format.  The  easiest  op- 
tion is  to  take  the  modulated  ouiput  off  the 
PC  speaker,  in  which  case  some  low-pass  fil- 
tering and  signal  attenuation  will  be  needed 
to  clean  up  the  waveform  before  feeding  to 
the  TX  input  of  your  rig  at  \hc  correct  level 


Movie  Option 

You  must  have  seen  the  animated  weather 
pictures  on  your  focal  TV  station,  which 
show  cloud  patterns  moving  across  a  station* 
ary  map.  CNN  does  this,  and  the  British  Sky 
News  has  spectacular  3-D  cloud  views  in 
their  weather  slots.  JVFAX  6,0  will  store 
multiple  pictures  of  one  GOES  or  Meteosat 
quadrant,  which  are  only  separated  in  time. 
The  ground  features  appear  to  be  standing 
stilL  but  the  clouds  move!  You  will  need  ac- 
cess to  your  local  GOES  or  METEOSAT 
transmission  schedule.  You  then  set  up  auto- 
matic reception  times  for  the  same  quadrant 
(picture)  based  on  the  schedule.  Fifteen  sec- 
onds before  due  time,  JVFAX  6.0  will  switch 
to  reception  mode  and  await  a  satellite 
picture  start  tone,  then  store  the  results  in  a 
sequentially-numbered  disk  file.  When  dis- 
played, these  files  are  sequentially  loaded 
into  RAM  on  the  fly  (so  the  more  memory 
you  have,  the  belter). 

Receiving  Pictures  anc]  Adjusting  Your 
Decoder 

From  the  main  screen,  selecting  the  FAX 
oprioii  will  put  you  into  reception  mode,  and 
Ae  software  awaits  the  first  picture  Sine.  This 
builds  up  line-by-line  from  tfie  bottom  of  the 
screen.  When  the  line  reaches  the  top  of  the 
screen,  the  whole  picture  scrolls  downwards. 
Hitting  the  RCS  key  while  receiving  will 
bring  up  a  window  that  shows  a  histogram  of 
the  white-to-black  instantaneous  picture  val- 
ues. This  allows  you  to  adjust  the  histogram 
so  that  most  of  the  black-to-white  energy  is 
displayed  in  the  middle  of  the  X-axis  on  the 
graph,  thus  optimizing  your  black-to-white 
ratio.  An  option  allows  for  dispiay  of  the  in- 
stantaneous 0-255  value  of  picture  intensity 
as  well.  This  is  useful  for  setting  up  your  in- 
terface. Simply  feed  a  constant  2400  Hz  lone 
to  your  decoder,  adjust  VRl  to  2  o'clock, 
.and  adjust  offset  pot  VR3  for  a  value  of 
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Figure  5.  Station  block  diagram. 


255 — when  the  peak  white  LED  just  begins 
to  light.  No  signal  should  give  a  %alue  of  0.5 
on  the  display.  You  can  also  adjust  peak  lev- 
els while  receiving  pictures,  if  you  have 
GOES  or  Meteosat  receiving  capability.  On 
these  satellites  there  are  lots  of  transmissions 
widi  10  seconds  or  more  of  continuous  peak 
white  or  full  black.  This  allows  adequate 
time  for  you  to  get  that  adjustment  screw- 
driver in  there.  With  NOAA  transmissions 
this  is  a  little  more  difficult,  as  white  and 
black  pictures  are  transmitted  side  by  side, 
and  so  your  peak  white  and  peak  black  val- 
ues do  not  stay  there  long  enough  lo  allow 
definite  measurement.  In  this  case,  experi- 
ment for  best  results. 

Zooming,  Rotating,  and  Colorizing  Pictures 

In  the  view  mode,  you  can  recall  and  dis- 
play any  stored  picture.  All  pictures  received 
casually  are  stored  in  a  temporary  file  called 
TMPPIC.GIF  on  disk,  which  can  be  renamed 
if  required.  Each  succeeding  picture  over- 
writes the  temporary  file.  In  this  way,  you  do 
not  require  limitless  disk  space  and  you  can 
extract  your  best  pictures  by  renaming  them. 
A  Q(U)ick  save  facility  on  screen  will  ask 
for  a  filename.  In  real  time,  you  can  only  see 
pan  of  the  unfolding  picture  on  screen  but 
the  whole  picture  is  stored,  and  on  a  15- 
minute  NOAA  pass  this  can  occupy  over 
2.7  Mb  of  disk  space!  When  in  view  mode, 
JVFAX  6.0  allows  you  to  zoom  into  any  part 
of  a  stored  picture.  You  simply  frame  the 
area  required  to  be  enlarged  by  using  key- 
board keys  and  it  zooms  in  to  fill  the  whole 
screen.  So.  the  smaller  the  frame,  the  bigger 
the  magnification.  Too  much  magnification 
will  bring  it  to  a  point  where  the  pixels  be- 
come very  *'blocky" — ihey  appear  to  be 
square.  This  is  caused  by  the  dithering  tech- 
nique used.  You  can  zoom  the  picture  10 
times,  but  a  practical  maximum  is  about  four 
times;  with  greater  magnification  than  this 
\'iewing  results  generally  become  unaccept- 
able. 

You  can  rotate  or  invert  pictures.  If  you 
use  the  SVGA  255  color  mode,  you  can  col- 
orize the  picture  with  red,  green,  and  blue  in 
various  intensities  to  create  very  natural- 
looking  color  displays,  which  seem  to  be  op- 
timized for  a  natural-looking  picture — for  in- 
stance, ocean  colors  could  be  blue,  ground  is 
brown  or  green,  and  clouds  are  white,  A 
graphical  sliding  pointer  allows  for  easy  set- 
ling  of  color  values. 

Using  a  feature  called  JVcolour^  a  fairly 
natural  false  color  image  can  be  displayed 
while  received,  with  seas  deep  blue,  land 
blue  or  green,  and  clouds  white. 

How  Do  I  Print  My  Pictuires? 

There  are  a  number  of  printer  formats  set 
up  for  JVFAX  6.0,  which  work  on  printers 
connected  to  the  PC's  printer  port(s).  Most  of 
these  are  dot  matrix  types,  following  various 
EPSON  or  IBM  formats.  1  have  never  been 
able  to  get  a  decent-looking  picture  off  a  dot 
matrix  printer,  because  they  are  incapable  of 
printing  gray  scales  directly  and  must  emu- 
late a  gray  scale  by  clever  programming; 
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ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HISH  QUALITY  •  HUB6ED  «  RELIABLE 


MODEL  VS'SOM 


SPECIAL  FEATURES 

•  SOIID  STATi  ELECTRONICAUY  REGUlATiD 

•  FOLD-BACK  CURRENT  UMITING  Pror«a&  Ppwer  S4Jppty 
froni  excessive  cyrrenl  &  continuous  shorttd  oiitpul 

■  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
axcepl  R3'3A,  nS4A,  flS-5A,  flS-4L.  RS<6L 

•  MAINTAIN  REQUUTION  &  LOW  RIPPLE  at  low  Hne  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  fof  RS-3A 

•  ONE  YEAR  WARRANTY  *  MADE  IN  U.S.A. 


PERFaRMANCE  SPECIFICATIONS 

•  INPUT  VOUAGE:  105-125  VAC 

•  OifTPUT  VOLTAGE:  13.8  VDC  t  0.05  votts 
(Inter  nalty  Adjustable;  1MS  VDC) 

•  RIPPLE  Le^  ttian  ^mi  peak  to  peak  (futi  load  & 
low  line) 

•  All  units  aval[at}l€  Jn  220  VAC  input  voltage 
(except  for  SL-11A) 


SLSE 


LOW  PROFILE  POWER  SUPPLY 


MODEL 

GolDr» 
Qny     Blsck 

Continuous 
Dirty  lAmpst 

ICS* 
Wmptl 

SL-11A 
SL-11R 
SL-11S 
SL-11R-RA 

m             m 

*             * 

• 

? 
7 
7 

7 

11 
11 
11 

11 

Size  [INI 

2^  *  7%  «  9^ 

2H  X  7^  M  9^ 
4^x7    xg3^ 


ShlpDlng 


WL 


12 
12 
12 

13 


RS  L  SERIES 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Cwillnueui  ICS* 

MUDEL  Duty  (Amps]  [Amps] 

RS4L  3  4  yk^m^l'k 

RS^SL  4  5  3^«6H«7'A 


Sizi  (INI 
N>cW-b 


Shipplno 
Wt  [lbs] 


6 
7 


RNI  SERIES 


2B 
37 


MODEL  RM^35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Cantinuous 
MODEL  Duty  [AmpsI 

RM'12A 
RM-35A 
RM  50A 
RM^eOA 

Separate  Voft  and  Amp  Meters 
RM-12M 
RM'35M 
RM  50M 
RM-eOM 


t 
25 
37 

50 


ICS* 

fAmps) 

12 
35 
50 
55 

f2 

as 

50 


size  riNI 

HxWxD 

5%x19K8y-( 

5V4X  19x12^/2 

5Vi  X  19  X  12lfe 

7x19x12^^ 

5*4  X  19  X  fl'A 
Sy*x  19x127? 

5Vi  X  19  X  12  Vf 
7  X  19  X  12V? 


Shfpplng 
W(.  Il&sl 

16 

38 

50 

60 

16 
38 

m 

60 


nS  A  SERIES 


MODEL  RS^7A 


MtlDEL 

RS-3A 

RS'4A 

RS'SA 

RS-7A 

RS-7B 

flS-lOA 

RS'12A 

RS'126 

R$-20A 

RS-35A 

1^-50  A 
RS^70A 


* 
* 
« 


Clillilllt 

Dily  [Aa|s) 

2.5 
3 
4 
5 
5 

7.5 
9 
9 
16 
25 

37 

57 


IDS' 

[AiHl 
S 

4 

& 

7 
7 
10 
12 
12 
2D 
35 


^ 


H  X  W  X  I 

3  X  4^  X  5^ 
3^  X  6^^  X  9 

3\%  X  6^/i  X  7V4 
3^  X  6^^  X  9 

4  X  7'/i  X  tm 

4x7'kx  10^ 
4!^  X  B  X  9 

4  X  7\^  X  WU 
5  X  9  X  10^ 
5  X  11  X  11 

6  X  13^  X  11 

6  X  nVi  X  1?% 


5ftip|ii| 

Wt.  (Ilt.l 
4 
S 
7 
9 
10 
t1 
13 
13 
IS 
27 

46 

48 


RS'M  SERIES 


IVIODEL  RS'35M 


IHODEl 

Switchable  volt  and  Amp  meter 
RS-t2M 

Separate  voit  and  Amp  met^s 

RS-20M 

RS-35M 

RS'70M 


Cofltinuius 
Dity  (Anpi) 


16 
25 

37 

57 


ICS' 
[Anpt] 

12 

20 
31 

50 

70 


SiZi  |IN| 
H  X  W  X  1} 

4^4  X  6  X  9 

5  X  9  X  10'^ 
5x11  XII 

6x13^  X  11 

6  X  13V^  X  !2\ 


Slip  pi  hf 
WL{ltlS.| 

13 

18 
27 

46 

48 


VS-M  AND  VRM-M  SERIES 


MODEL  VS-35M 


Separate  Volt  and  Amp  Meters  *  Oui|>ut  Voltage  adjustable  from  2-15  volts  «  Current  limii  adjustable  from  1,5  amps 
to  Full  Load 

MODEL 

VS-121W 

VS^35M 
V5'50M 


CNtlifits 
Oify  (Aapi) 

@13.0VOC  @10VDC  @5VDC 

9              5  2 

16              9  4 

25             15  7 

37             22  10 


ICS* 

(AKps| 
@  13.0V 

12 

» 

35 

50 


Sizt  ilNI 
I  X  W  X  D 

4%  X  8  X  9 

5  X  9  X  10^^ 

5  X  11  X  11 

fix  13^x11 


Shippiii 

WL  Ills.l 

13 
20 
29 

46 


Variat)ie  rack  mount  power  supplies 
VRM-35M  25  15 

W)^5QU  37  22 


7 

TO 


35 
50 


5^.4x19x121/51 
5^  X  19  X  12^ 


38 

50 


RS-S  SERIES 


MODEL  RS-12S 


Built  irt  speaker 

MODEL 

RS-7S 
RS-1DS 
ftS-12S 
RS-ZOS 

SL-11S 


GolWl 

Gray       filaclc 
*  • 


Ctilliiiii 

Dily  (AMpi] 
5 

7.5 
9 
16 

7 


kmft 
7 

10 
12 

20 

11 


tizt  tIN) 
N  X  Wx  D 

4  X  71/i  X  W/* 

4  X  7^^  X  10^ 

4^  X  3  X  9 

5  X  9  X  10^ 

2^1  x  7^  X  9^ 


llfppfti 

Wt.  |llt.| 

10 
12 

18 

12 
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S^lntermittem  Communication  Service  (50%  Duty  Cycle  5mm,  on  5  min.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


they  prmt  ihe  dots  ftmhcr  apart  or  closer  lo 
create  the  gray  scale.  Akhough  1  haven't 
used  it,  the  HP  Laserjei  500+  driver  looks 
promising  as  laser  printers  can  create  limited 
gray  scales  but  have  300  DPI  resolution.  I 
have  used  the  CITOH  8510  driver  and  it 
prints  fine  within  the  capiibiiities  of  a  9-pin 
dot  matrix  printer.  JVFAX  allows  you  to  bal- 
ance printing  intensity  for  various  levels  of 
gray  on  these  printers,  a  useful  feature  that 
allows  better-looking  printouts- 

CoufessioDS  of  a  Cheat 

1  have  to  confess  that  I  cheat.  Being  in  the 
computer  graphics  business,  I  transfer  my 
stored  GIF  pic[ure  files  over  a  local  area  net- 
work onto  an  Apple  Macintosh,  where  I  en- 
baoce  them  if  needed,  and  then  print  the  pic- 
tures to  a  PostScript  laser  printer,  or  directly 
to  a  Laser  Imagesetter.  AH  the  pictures  in  this 
article  were  produced  this  way-  One  of  the 
by-products  of  this  route  is  that  it  is  easy  to 
produce  mosaics  of  the  whole  earth  by  auto- 
matically capturing  the  nine  Meteosat  pic- 
tures required  with  JVFAX  6.0  and  then  join- 
ing them  together  as  a  single  picture  using  a 
program  called  Adobe  PhotoShop  (see  pic- 
ture on  page  3.)  Registration  between  space- 
craft transmissions  is  so  good  diat  I  defy  any- 
body to  spot  where  the  pictures  join!  Howev* 
er,  as  there  is  anything  up  to  a  three*hour  gap 
between  the  first  and  last  transmissions  of  the 
nine  pictures  in  the  Meteosat  transmission 
schedule,  winds  can  move  the  cloud^v  during 
that  time,  causing  some  misregistration  in 
cloud  patterns  between  pictures. 

Using  the  System 

A  typical  satellite  pass  at  my  station 
would  be  captured  thusr  I  prepare  a  series  of 
simple  GW  BASIC  programs,  whose  file 
name  is  the  satellite  name.  This  executes  by 
outputting  a  simple  binary  number  to  sepa- 
rate output  lines  on  port  PA  I  of  the  8255 
chip.  Each  program  (for  each  satellite)  con- 
tains a  different  PAl  output  value.  For  in- 
stance, program  NOAAll.BAS  will  make 
only  line  I  of  PAl  go  high, 
N0AA12.BAS  will  make  line  2 
only  go  high,  and  so  on.  Since  you 
can  call  any  BASIC  program 
when  calling  any  satellite  configu- 
ration on  JVFAX  6,0*  switching  is 
easy.  The  output  line,  with  some 
suitable  buffers,  is  used  to  enable 
an  oscillator  crystal  in  the  receiv- 
er via  diode  switching.  By  execut- 
ing the  appropriate  program,  one 
can  change  receiver  frequency. 

Using  the  InstantTrack  saiellite 
tracking  program,  I  scan  the  best 
satellite  passes  of  the  day,  noting 
the  satellite  name,  acquisition  time 
(AOS)  and  loss  of  signal  (LOS) 
time.  This  information  is  fed  to 
JVFAX  6.0,  At  15  seconds  before 
the  appropriate  time,  JVFAX  will 
select  the  appropriate  satellite,  and 
execute  the  BASIC  program  for 
the  satellite  being  received.  This 
adjusts  receiver  freqtiency  and  se- 


lects the  specified  satellite  type  (line  rate, 
etc.).  It  will  then  go  to  receive  mode,  await- 
ing opening  of  the  receiver  squelch.  At  AOS 
squelch  opens,  starting  picture  recording.  At 
LOS  time»  or  on  closing  of  receiver  squelch, 
the  computer  file  will  close,  and  the  software 
awaits  the  next  programmed  satellite  AOS 
time. 

Just  be  aware  that  you  need  a  laige  hard 
disk  capacity  if  you  want  to  automate  lots  of 
passes  during  one  session! 

Where  Do  I  Fiod  the  Satellites? 

You  have  a  PC.  The  easiest  way  to  predict 
a  satellite  pass  is  to  obtain  one  of  the  excel- 
lent satellite  tracking  programs  to  run  on 
your  PC.  I  like  InstantTrack  (available  from 
AMSAT  NA)  because  one  of  its  options  is  a 
fantastic  real-time  world  map  display  of  the 
satellite  pass.  To  update  InstantTrack,  you 
can  load  the  latest  Kepterian  (orbital)  ele- 
ments in  NASA  format  automatically  into 
InstantTrack  from  files  downloaded  off 
CompuServe  or  other  BBS  systems.  Other 
tracking  programs  abound.  Look  in  the  Com- 
puServe "Amateur  Satellites"  library;  there 
are  a  number  there.  Failing  this,  you  can  just 
tune  your  receiver  to  the  correct  frequency 
and  wait  for  a  signal.  Because  the  NCAA 
satellites  are  in  **Sun  Synchronous**  orbits, 
they  will  pass  within  range  of  a  ground  sta- 
tion anywhere  on  the  earth's  surface  from 
two  to  four  times  a  day,  and  at  about  the 
same  time  every  day. 

RF  Interference 

All  PCs  are  "RF  diny."  They  emanate  har- 
monics on  all  sorts  of  frequencies.  Generally, 
at  VHF  this  is  not  as  much  of  a  problem  as 
HF,  but  when  I  first  implemented  my  system 
I  had  a  nasty  harmonic  almost  slap  on  1 37  J 
MHx,  one  of  my  most-used  frequencies* 

By  careful  shielding  of  antenna  and  cables 
and  earthing  the  computer  box  directly  to  a 
ground  spike,  I  was  able  to  get  rid  of  most  of 
the  interfering  carrier  I  found  that  shielding 
the  cable  between  the  demodulator  and  the 


Parts  List,  Parallel  Interface 


C1,C2,C3,C4,C5,C6 

0.01  ^tF 

ICi 

74LS00 

IC2 

74LS245 

1C3 

74LS139 

IC4 

easspio 

iC5 

74LS30 

Mtsceilaneous: 

Capacttors  are  dislc  ceramic, 

16V  or  more. 

PC  board,  double- sided  with 

edge  connectors 

(if  not  p  ated  through,  see  comments). 

1  X  20-pln  DJL  IC  socket 

2  x14'PinDlLIC  socket 

1  X  16*pm  OIL  socket 

1  X  40^in  OIL  socket 

(Note;  Use  high-pro(ite  IC  socKeis  with  exposed  top  pins  if  not  using  p^ai- 
ed-ttirmjgh  PCS.  This  allows  solc^ring  to  10  connections  on  both  sides  of 
lh8  PC  board.) 

3  X  20-pin  PCB  mount  box  headers,  male.  I  suggest  thai  you  buy  a  strip  of 
70x2  pin  headers  and  cut  to  suit. 

1  X  20' way  ribbon  cable,  lefigth  to  suit,  with  a  ^Q-way  crtmped  female  box 
header  on  orte  dnd,  free  cable  on  the  other.  The  free  ends  are  soldered  to 
decoder  vero  pins  via  an  optional  interface  socket. 

2  X  2-way  jumper  pir\s  and  jurnpers.  You  can  use  offcuts  oi  the  20-prn  box 
heacters  if  you  buy  the  box  header  strips  and  cut  the  number  of  pins  to 
suit  The  jfumpers  can  be  oi^lained  from  almost  any  dd  PC  PCB. 


interface  gave  the  most  reduction  in  inierfer- 
ence.  Alihough  you  can  buy  ribbon  cable 

with  shielding  on  one  sidCt  the  easiest  fix  is 
to  cut  a  number  of  lengths  of  aluminum 
kitchen  foil  and  wrap  it  around  the  cable.  Ex- 
periment with  the  best  point  at  which  to  earth 
the  cable. 

Conclusions 

I  have  tried  to  give  all  the  infotmation  and 
hints  necessary  to  allow  you  lo  build  up 
an  affordable  weather  satellite  receiving  sta- 
tion*  My  results  have  been  very  rewarding, 
and  I  would  like  to  hear  from  anyone  who 
implements  this  project.  Write  to  me  at  the 
postal  address  given  below,  or  on  Com- 
puServe 70272.1602.  JVFAX  6.0.  being 
shareware*  gives  very  good  value  for  the 
money,  in  addition  to  unbelievably  good  dis- 
played pictures. 

If  you  want  to  learn  more  about  receiving 
weather  satellite  pictures,  I  heartily  recom- 
mend WBSDQTs  publication  The  Weather 
Saiellite  Handbook,  Fourth  Edition  (or 
maybe  fifth  by  now),  available  from  Uncle 
Wayne's  Bookshelf.  Ralph  Taggan  is  a  ge- 
nius at  explaining  the  arcane  subject  of  satel- 
lites and  weather  to  laymen.  Expect  plain^ 
simpte-to-understand  language,  and  a  com- 
prehensive coverage  of  the  subject,  together 
with  easy-lO'Undcrsland  constructional  infor- 
mation. 

Please  support  DK8JV  in  his  program- 
ming effons  by  giving  a  donation.  In  return, 
he  will  send  you  the  latest  version  of  JV- 
FAX, as  well  as  a  lot  of  interface  details,  in- 
cluding a  sophisticated  FM  fax  decoder 
schematic  for  HF  use,  alt  on  disk  files. 

Complete  kits  for  the  parallel  interface 
board  are  available  from  me  for  S40,  which 
includes  international  air  parcel  post  and 
packing,  For  international  customers,  be 
aware  thai  sometimes  there  might  be  cus- 
toms duties  to  pay  iji  your  country. 

JVFAX  6.0  is  available  for  $10,  which 
covers  the  cost  of  the  disk  and  international 
airmail  postage  (or  you  can  download  the 
earlier  version  from  CompuServe 
Hamnei);  Angus  Anderson*  RO. 
Box  41544,  Craighall  2024.  South 
Africa;  Tel:  (business  hours)  coun- 
try code  27,  city  code  11,  807- 
1 163;  Fax;  (business  hours)  country 
code  27,  city  code  11,  807-1167; 
CompuServe:  70262,1702, 1  accept 
Visaj  MasterCard,  cash,  or  in- 
ternational money  orders.  No 
checks,  please,  South  Africa  is  two 
hours  behind  GMT^  six  hours  be- 
hind EDT,  3nd  lUDe  hours  behind 
PDT. 

You  can  contact  Eberhard 
Backeshoff  DK8JV,  the  author 
of  JVFAX,  at  Obschwarzbach 
40a,  D-4020  Meitmann,  Germany; 
Tel:  (49)  2058/4864  (please— only 
between  18:00  and  19:00  CET) 
ZR6UM  suggests  a  $25  dona- 
tion. It's  well  worth  the  trouble. 
You  get  more  back  than  you 
donate! 
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ORDER  NOW  1-800  4  HOBBY  KITS  I    qrp amplifier 


•  2  Meters 

•  223  MHz 

•  440  MHz 
•6  Meters 


FX-50  kit  (6  Metefs) 

FX-223  kit  0  1^4  MQten} 
CFX  maiching  case  set,*H,.» 


l-i444*iir 


FANTASTIC 
FM  TRANSCEIVERS 


Ram&c^r  braeks  the  price  barrior  on  FM  rigs!  The  FX  \$  ideal  for  shacN, 
portable  or  mobile.  The  wide  Ireqaency  covEra^e  and  prograrrHTJable 
repealer  splds  makes  Ihe  FX  Ih^e  (>6rteci  rig  for  Amateuf.  CAP  or  MARS 
apf>licatio.i£  Facketeers  reaPy  app/edate  Ih*  dedicai^  packc!  port. 
TBllE-Flir  sigr^  and  atnnosi  inEUnt  X  R  *¥in(rcr5ir>g  High  speed  pac^tet? 
...Mo  pfD^efn.  Twelve  dfode  pr^gtammed  ctianneis,  5W  RF  {Hiiput 
senfiii^  dual  corTverson  necervci'  ami  pinvon  EASY  assemtW,  Why  pay 
worn  tor  «  (;s«d  Eoreign  rig  wtieft  you  can  hawfr  one  ANCERlCAN  MADE 
(by  ythjl  fet  less  Comes  compieTe  tess  esse  and  speaka*  iTi*e.  Order 
our  ma^ir>g  case  and  knob  set  lof  inal  pm  kwii. 

^....S149,95     FX'146  kh  (2  Merers) ».^.. ^,.„...„.S1 49,95 

S149J5     FX-440  kit  (3/4  Meters)... S1 69.96 

S  29, 95     FX W- 1 ,  ICOM A'aesu  sty  le  speaker  m  Ike S20.95 


■K  4  h  +  t'^  h  r 


For  &  siick  littte  QRP  boost,  u^e  one  of 
the  ^0  Watt  amplifiorg.  Neods  only 
1^2-2  walls  of  drive  for  full  output. 
linear  for  SSB.  AM  or  CW  operaiion, 
power  MOSFETs  for  higli  erfieciericy 
and  muJiistage  low  pass  filter  for  a 
clean  signal,  BuilMn  T/R  relay  tor 
aulomaic  switching,  runs  on  12-1 S 
VDC  at  2-4  amps.  Add  our  maiching 
case  set  for  a  complete  station  took, 

Your  choice  o-f  bands   ^ . . .  S49.95 

Specify  banct  (OAMP-aO.  30.  40.  80> 
CQA*^P  Matching  case  set.  „.. SI  4.95 


2  MTR  &  220  BOOSTER  AMPS 


Heme's  a  great  boosted  lor  any  2  melcf  or  220  MHz  tiand-hfi1d  unit.  These  powor 
boosicrs  deliver  o^r  30  watts  of  o^tp^t  allowing  yo^  to  t^it  the  feposier  s  lult  quFecing 
vrfule  the  km  noiie  preamp  re^narkabiy  impfoves  reception.  Rarrisey  electronics  has 
sold  fx)usands  of  2  meter  iimp  kits.  buX  now  we  o0er  ooiTifMeiQ^  mved  and  teswd  2 
metef,  a£  wefl  as  220  MIH2  i^its.  Bo  in  h$vE  sM  fl»  features  of  tfte  bigb-poced 
boosters  ai  a  fraction  of  ltt&  cost. 
PA- 10  2  MTR  POWER  BOOSTER  (lO  X  pqwef  gam) 

Fijlly  wired  4  tested „.„ „ , „^ S89.05 

PA-20  220  MHz  POWER  aCX5S^'=!  (8  X  power  gaifi}  Fulty  wired  &  tSite^ SW.flS 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


Finally-  a  haifidy  go  aryvvMere  rig  that  puis  Ihe 

lun  back  into  ham  radio.  How  ibouf  th$  DDS 

synEhi^sizer  that  lunes  in  10  Hz  steps  with 

exceptioriaiJy  low  no'ys-Q  Tor  weak  signal 

FDCpption,  Or.  how  aboirl  me  bulltHn  tamtvc  CW 

kcyer  that  ha$  a  digital  leadout  pi  your  CW 

£p4«d.  Pgrky  to  was  HF  Output  tttiafs  on^ 

1 1^  Lui^ts  txkm  m  lOd  wM  lig^  can  b«  hinod 

dDMi  lor  irije  QRP  operabon.  lndbdHl  wV^  »k» 

SX^Saii  «»  haxi  nit*  witi  hoidr  UF/DOWn 

bu:aoni  for  remdte  lufihgoC  the  fig  litiite  drrmg 

—  or  btkjng  —  or  boating.  Awatiabie  in  both  lu&y 

as^mblo'd  and  fun  to  build  kit  form,  you'n  Tmid 

thai  me  SX'20wni  become  your  favorite  rig,  ^^,^,-^^^^^^^ 

SX-£0  20  meter  SSB/CW  Transceiver.      U-^^-  •     ■    '"  '  -   '/         '''"  '  '^^^^T^-  iJT 

ftilly*wired,  1  yr.  warranty , ,. ,..,.„, ...,., S429.95 

8X-20  20  meter  SSB/CW  Transceiiver  Kit  Form .......„..„,. ,„.,,.„.... „,„* „,.,„..„, „ S349.95 

Optional  CW  Audio  Filler  SXCWM  WT...„ _. S49.&5         KH S3&.95 


2WAY  RADIO 
SERVrCE 
MONITOR 


COM  3  The  wofWs  nKisf  popular 
Igw-cosi  service  nonlor  For 
&hops  big  or  small,  ihe  COM-3 
deli^er3  advanced  capa.btN|ies 
for  a  fantastic  price— and  our 
new  lease  program  atlows  you  \o  own  a  COM  3  tor  Iq&s  Ihan 
S3.00  a  ctay.  Features  -  Difed  enlfy  keyt»ard  with  pfogrammabte 
memory  ■  Audo  &  iransiTiJttef  frequericy  oounlef  •  LED  bar  graph 
(Tequeflcy/erTor  delation  dsplay  •  O.l-t&OOO  pV  ooipiri  levcb  * 
High  receive  sensitiv^,  less  than  S  |iV  <  100  U^  10  999J995 
MHz  ■  Con&fxcus  Hguenq/  coverage  •  Tr^nsml  protedion  lp 
to  100  wats  -  CTS  (one  ercoder  ■  1 16^£  and  ede^pal  modiia^on. 
COM '3  2  Way  Radio  Setvicc  Monitor  ...,.„^,.  S29§5,00 


FOXHUNT  HEADQUARTERS 


Locale  hidden  or  unknown  transmrriers  (asi,  Tt>e  Foxhourxi  dircsclian 
finder  connects  lo  the  antsnna  and  speaker  |ach  on  any  radio  receiver. 
AM  or  FM  Irom  1  MHk  lo  1  GHz,  The  aniei^na  (a  pair  of  dipole 
telescopic  w^ilps)  h  rocaled  until  Ihe  Mull  meter  ^hows  a  minimum<,  A 
pai:  of  LEOs  EDdicaie  lo  lum  Left  or  Right  The  Foxhound  is  ideal  io  use 
With  a  waliiis-ta1K?e  ri  you  wi^  lo  Ifansmit.  90  ahead,  a  bgin  in  T/Fl 
swocfi  senses  any  Iransmfted  RF  and  swdches  fesetf  out  o(  circurt  whle 
you  talkc  n  doesnt  gel  any  easier  than  ihs'  W«  ptovide  afl  parts  except  fcv  a  lew  feel  ot  1VS  n^ 
PV€  pipe  aviai^ble  at  any  hard«ar  e  store  ht  a  doter  or  tip).  Add  01^  matcNng  case  sei  br  a 
conplete  fnsshed  unit  Be  016  orbg  wth  lt«  answers,  iwn  those  transmtief  hunis  and  tradi  down 

those  jSiTvnefs  wuldo  I  rfirtft  ww  Fbifaoijnd ._ 

Add  some  fun  lo  yoirdbb  «v«nC5  by  ha^Hng  a  transm^ter  h^tf  ffyxhatnq  4  a  craze  swMpirig  the 
r^ion.  tiut  rnany  chAs  am  mtsstng  out  on  the  action  because  they  lack  {he  e^peftise  or  une  to 
devek^p  Iheir  own  hndwl  iransnmtier  \Nq  set  one  of  our  most  devious  ar>d  ^eaky  ef^r^ers  to  ttie 
task  of  designing  an  easy  lo  build  and  use,  yei  higiily  capable  Foxhunt  transmitier,  A  snazzy 
microprocessor  conuoHer  has  bcHh  preset  and  programrnablc  transmission  charactertsiies  aitowmg 
you  ID  easily  &ei  Ihe  difficulty  level  froni  teglnner'  lo  "know -it-all" I  The  SiyFox,  FtHT-U  s  crysial 
controafed  in  Ihe  2  maler  band  (crystal  for  14-5.53  included)  with  a  power  output  of  5  walls  Ihal  is 
adjustable  by  the  oontrolier.Thc  transmitter  is  pog rammed  to  ED  in  CW  or  add  our  voice  option  if 
you  reafly  want  19  aggravate  the  uoops  -  "Ha  ha,  you  can't  find  moT  join  the  fun,  gel  rkd  ol  those 
siu%o4d  meeiiriSiSand  p^cncs.  have  a  loxhunt* 

DF-1  Fojthound  difection  lifxtef  Idi 559,95   CDF  Matching  casa  set  for  DF-I  ^.514.9S 

FHT-l  SlyFoK  Foithiffil  iraiismitler  hrt  Si 29,95     FHlD-1  Voce  10 optei , S».9S 

CFHT  Heavy  duty  metal  maichir^g  case  set  fo'  FH  T*l — .^^^^ $29.SS 


PACKET  RADIO 


Two  new  versjom  are  av^Wli  for  the  ODimxtdore  64  fP  64A}  or  the  BM-PC  (P-IBM}.  Easy  as- 
semQiy  NO  TUNING'  Indudes  FflfE  cfisk  software.  PC  Board  and  Full  Oooinscnfatbn.  Ktt  term 
P-64A. ...,.„...  SS§.9S     P  IBM S59.PS     CASE  QPK $14.»5 


Mmiature 
SPEAKER-MIKE 


Fils  Icoin. 
Yaesu.  AJinca. 
Ramsey  and 
Radio  Shack 
n<|sf  Looking  tor 
a  handy  lillle 
speaker-mike  to 
c  o  m  p  I  i  m  fl  n  I 
l^our  FX  irans- 
cefver  or  other 
ICOM  style 
t^andic-iatkre'7 
The  Ramsey 
SM  1  speaker-^nlie  ts  a  beauty  ffs  only  1  1  2' 
«M  by  2 1:^2  hdn  tigb  md  ties  a  hvidy  chp 
oi»tti«  badk  sofOvcw  easiyc^l  lo  your 
tapet  or  sMrt  hs  smalt  iriefnai  ^laakar  isnl 
SfOJhd  to  biea^  any  eordnims  but  is  very  cisar 
and  has  plenty  of  pop  to  be  heard  when  worn 
There's  ewn  a  '^ck  on  the  mke  so  when  you 
plug  It  in,  you  stall  tiave  the  i^e  of  Ihe  speaker 
lack  trom  your  radio-  Fiis  all  Radio  Shack, 
tCOM,  Vaesu,  Alinco  and  Ramsey  rigs. 

SM-7  Mini-Speaker  nnike, 
Fully  assembled .....S24^9S 


CW  KEYER 


Send  perlaci  CW  hAicroprocessor  keyer  leatures  4  program  mat^e 
m<emoneS  0<  up  to  26  wofOs  cdch^  iambic  Keying,  dot-d^i  memory, 
v^riab^e  s{>eed  *Jom  :^S0  WPM,  aid|ustable  sidetorie,  keying  to  any  ng 
arid  fully  RFl  piTTof  EAROM  m«mory  keeps  messa^^  tip  ta  100  y§tt%  - 

you'll  go  Silent  beto^  the  key!  IricHides  built-in  loudii  paddles  or  use 
your  own.  Easy  assembly  and  matchilr>g  case  Stil  avartabte  for  a  nice 

staiion  look- 

C W-700  Micro  keye r  kit $69 .95    M K  jytatching  case  set. ...  SI  4.SS 

CW-700WT  A$&embted  GW-70Oflnd  case „, S119.95 


SHORTWAVE 
RECEIVER 


ACTIVE  ANTENNA 


Champed  lor  space?  Get  longwire  perfonnan^ce  wtth  tl^  t^sktOfi 
antenna  ProQeriy  designed  uaci  has  dUal  HF  and  VHP  dmitiy  and 
bijtt-in  wTiip  antertna.  as  wel  as  ejctemaf  jack.  BF  gam  controt  and  9V 
Dpeiiii^an  makes  unit  ideal  fc  SWLs.  trave^a^g  tiams  Of  scanner  buffs 
wtvi  need  tx>rter  reception.  The  matctiing  case  and  l^Kb  set  gives  the 
unit  a  hyntfr^  doitar  UxM 
AA-7K<L^.^.«.^  >ag^95   Male  h  ing  case  &  krobset,  CAA .  St  4. 95 


STEREO  FM 
TRANSMITTER 


Run  your  own  Stereo  ft^  fadio  siati^on' 
Transmits  a  stable  signal  in  the  SB-lDfi 
MHz  FM  brtHidcast  bar\0  up  to  T  nijie. 
Detaied  manual  provtde^  helpfut  info  on 
FCC  regs.  antenna  ideas  and  range  to 
expect,  latest  design  features  aciu^tabfe 
line  Jeve^  mputSp  pra-emptiasis  and 
crystal  controlled  subcarrier.  Connects  tq 
any  CD  or  laps  player,  miko  mixer  or 
radio.  Includes  free  tuning  too)  too!  For  a 
pro  look  add  our  matching  case  set  wwth 
on-taoanj  whip  antenna 
FM-1 OA  Slemo  Iransmrttcr  kit ..  S34.95 
CFM  Case  .whip  ant  set«.*«.*,---  SI  4.95 


SPEECH 
SCRAMBLER 


Descramble  most  scrambte  systems  heard  on 
your  scanner  radio  or  set  yp  yoiir  own 
scambVed  communicatron  systemi  over  the 
phone  or  radKj  Latest  3rd  generation  tC  Is 
used  tor  fantastic  audto  qualiiy  -  equrvalent  lo 
over  3Q  op-afnps  and  mixers'  Crystal 
con  (rolled  for  crystal  clear  sound  with  a  butUnn 
2  watt  aiKfio  arnp  for  direct  radio  hoos^-up  For 
scramble  system,s,  each  user  has  a  unit  for  lull 
dupies^  operation.  Communicate  jn  privacy  with 
the  SS-70.  Add  our  case  set  lor  a  fine 
professional  fmish. 
SS-^j  Scrambler /descramblerkil  .S39,95 

CaSD  matd^ing  case  set..^...,. Si 4,93 

SS-70  WT  Assembled 

SS-70  and  case  sot 579.05 


AIRCRAFT  RECEIVER 


Hear  exciting  ajfcraft 
communications— pick  up  planes 
up  to  100  miles  away!  Rocervca 
"*  ItO-iae  MHzi  AM  air  bind, 
smoolti  varador  tuning  superhot 
wiLh  i^GC.  cQ^amc  fW^.  ad|ijftat3te  $qudch.  exf^ilefit  sensitivity  and 
Ms  df  $||eai(er  vdkvne.  Runs  on  9V  baf^eiy.  Great  for  air  &inkows  or 
jiusA  hMi^nq  arourd  Ihe  airporit  New  30-page  manuaJ  detais  pilot  talk, 
too.  Add  case  set  1c^  *pro'  kxA. 


MICRO-MIKE 


Word's  smallesi  FM  wireless  rnSke. 
Smaller  than  a  sugur  ctAe  -  rriciuding 

battery  arrd  mike  Two  sets  of  SMT 
pads  supplied  m  case  you  are  clurnsyf 
Terrific  audk)  pick- up  (pin  drop  al  5  ft) 
artrftransmh  range  ol  3Q0  ft  Wo  include 
the  battery  (watch  style),  eEecirei  mike 
and  even  a  tuning  tool!  B«  a  James 
Bond  and  leam  SMT  loo! 
FM-5  Micro  mike  kit.,.,,.. .,..519. &S 


CRYSTAL  RADIO 


Relive  -to  radio  past  wm  a  crystal  set  like  your 
grandfatrkCr  built.  Uses  genuine  Galena  crystal  and 
catwfiisker  Several  different  types  of  radios  are  tuft, 
including  standard  AM  broadcast,  shortwave  and 
even  WW  II  loxhoEe  sty^e.  To  compare  modern 
semicanducior  detector^,  we  include  a  diode  for 
companion.  iMo  sold&rino  required  and  we  even  give 
antenna  idoas.  Radio  lor  free,  get  it  r^ow  bcifqre 
Clinton  taxes  id 
CS-1  Crvstar  sel  ktt .....S19,55 


AH't  kit „^ 

MatcfiJing  CASe  s€t.  CAB  ...... 


S29.9S 

SI  4.55 


Fantastic  receiwer  that  captures  the  world 
with  just  a  12"  antennal  Can  receive  any  2 
MHz  portion  !rom  A-tA  MHz,  Tru$ 
superhet.  has  smooth  varactor  tuning. 
AGC,  RF  gain  control,  pfenty  of  speaker 
volume  and  funs  or^  a  9V  battery, 
Fasonaimg  Scout,  sc^hool  or  dut  profOcL 
provides  hours  ol  fun  for  even  the  most 
serious  DXer  For  Ihe  car,  cof>sider  our 
shortwave  converter  Two  swiicnabie 
bands  (in  3-22  MHi  range),  each  1  MHi 
wide— tunable  on  your  car  radio  dial.  Add 
some  interest  to  your  drive  home! 

Shortwave  receiver  kit,  SRI.. .S29.95 

Shortwave  converter  kit,  SC1... ...... S27.9S 

Mflldimg  case  set  for  SRl.  CSR    S14  95 
Malcfimg  case  set  for  SCL  CSC      SI ^.95 


2M 

POWER  AMP 


Easy  to  build  power  amp  has  8  t^mes 
power  gain,  tw  in,  &W  out,  2W  jn.  16W 
out,  5W  is  lor  40 W  oul.  Same  amp  as 
fea.tur^  In  many  ham  magazine  articles. 
Compime  ti#ith  al  parts,  less  case  and  T- 
R  relay. 

PA-1,4(]Wp«rampk« ._ S34J5 

TRV  RF  sensed  T-R  re^v  tet     514.95 


MORE 

KITS 

NEXT 

MONTH'S 

ISSUE 


DR.  NI-CAD  CONDmONER/FAST  CHARGER 


Out  spendng  btg  buds  for  replacement  battery  packs,  i^jiftenaie  and  condii«i  |Our  baOeries 
for  peak  capacity.  Advanced  circii&y  has  opwiized  disdiarge  betore  charge  t©  iftminate 
memofy  effect  and  to  condition  batieffes  ti8t  iMvt  been  poorly  cared  fv  n  the  past  Oiick 
charge  rapidV  bnngs  battery  to  fun  charge  ift  less  Ian  an  hour^t  IS  n^nuies  kr  sorne  types' 
And  lop"ofr  charge  mode  sique^i^es  every  last  bfl  0?  errergy  inlo  each  ce^i  fcr  the  absokite  most 
capacity.  Switch-mode  regulator  coiitrols  constant  current  charge  while  taecng  monitored  by  a 
negative  delta  V  system  that  cuts  olf  the  fast  charge  at  the  exact  point  of  full  chargc-bartenes 
are  charged,  nol  cooked!  Charges  NICads  or  NiMH  packs  Irom  3  lo  lO  cells  (easily  eitpanded) 
and  curreni  cap aci lies  up  lo  lO  Amp-hours.  Runs  on  12  lo  15  VDC.  Qutt  cooking  your  batteries, 
buying  new  pack$,  waiti;ng  hours  for  recharge,  get  a  Dr.  Ni-Cad  today!  Avajtable  m  money 
savrng  kit  form  or  wired  and  tested  with  case  at  a  special  price.  Kit  buiWers:  add  our  matching 
case  sei  for  a  snazzy  finish. 

DN'1  Dr.  Ni'Cadcondiiionerrtasi charger kft..*«««*«*,«««,«,*,«««^ S49.§S 

CON  Matching  case  set...... ^ — ...■.>,>„H^^...i....t.,.,^,^.,^^«,.,^.„^^ — ...... — „..S14.95 

DN-1V^  Funy  assembled  Dr.  NkCad  witti  ca«#«*™-.- ^ S89.95 


MfNI  KITS 


Ramsey  cafrres  a  complete  line  of  low  cost, 
easy  lo  build.  easy  lo  use  functional  kits  that 
can  be  used  alone  or  as  building  blocks  in 
larger  moro  complex  designs,  Mmi-klts  include 
audio  amps,  tone  decoders.  VOX  switches, 
timers,  audio  alamis.  noise-m4ikers  and  even 
^hookinn  kits'  CaCI  lor  our  free  caiabgue! 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  ONLY 
TECH/OR DER/INFO  {716)924.4560  FAX  (716J924-45S5 


*fn»c*S     T^^^"^  5iiti»tflction  guaranEwKJ  Eiamme  tor  IQ  days  It  not  piea«»d  wium  m  DriginnI  form 
Jg      Tar  refund.  Add  S4,9S  for  shipping,  hanrliing  and  mmurance.  For  forrtign  grders  acfd  20*=  for 

■      suffacD  mnil.  COD  {U.S,  only)  ddd  55 .On.  Ordafa  under  $20  ^db  S3.D0  NY  resfdenis  Add  7% 
sales  lax.  00-day  pEtrts  warranty  on  kit  parts,  l-yonr  parts  &  labor  warmnty  on  wired  untis. 

RAftflSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14SG4 
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HuiT^?ef  S  on  your 


kcaitf 


Build  an  Intelligent  Relay 

A  quick'to-make  microprocessor-based  device, 

controlled  by  your  HT 


by  Bruce  R,  Knox  N8LXS 


If  you  want  to  check  out  a  length 
of  coax,  remotely  reset  a  cluster 
or  BBS  node,  or  lesi  a  doorbell  in- 
stallation, you  often  get  some* 
one's  help.  Wouldn't  il  be  nice  to 
have  a  device  thai  could  provide 
you  with  a  contact  closure,  at  your 
command,  using  your  hand-held 
transceiver  (HT)?  This  article  will 
show  you  how  to  build  such  a  de- 
vice, which  provides  you  with  a 
set  of  functions  that  will  make 
your  life  a  whole  lot  easier  in 
these  situations. 


You  Need  a  Mkroproce&sor 

In  order  to  provide  a  set  of  use- 
ful functions,  some  form  of  in- 
telligence would  be  required 
for  this  device.  I  looked  over 
the  range  of  microprocessors 
available  and  most  seemed  to 
be  gross  overkill  for  such  a 
simple  application.  In  most 
cases,  even  simple  single-chip 
microprocessors  like  the  Mo- 
torola 68HC705XX  require  a 
multi-hundred-dollar  develop- 
ment environment  and  a  lot  of 
construction  to  gain  even  basic 
functionality. 

Enter  a  nifty  product  from 
Parallax,  Inc,  called  The 
BASIC  Stamp.  This  is  a  sim- 
ple-to-use but  highly  function- 
al microprocessor  that  fits  this 
(and  many  other)  applications 
perfectly. 

What  is  Tbe  BASIC  Stamp? 

The  BASIC  Stamp  is  a  PIC 
microprocessor  mounted  on  a 
small  printed  circuit  board 
(2,5**  X  L5'\  or  6.3cm  x 
3.8cm).  It  sports  a  5-volt 
regulator,  reset  circuit*  res- 
onator, input/output  (i/o)  head- 


22  73  Amateur  Radio  Today  •  April .  1 995 


Phofo  A.  The  Parallax  BASIC  Stamp. 


Phoio  B.  The  finished  Jmetligem  Relay, 


cr  for  the  eight  i/o  lines,  and  a  10  x 
14  wire  wrap/prototyping  area.  The 
folks  at  Parallax  have  developed 
code  for  the  PIC  microprocessor 
that  interprets  "tokens"  generated 
by  a  Basic  language  tokenizer 
that  runs  on  a  standard  PC.  This  en- 
ables you  to  develop  applications  in 
a  high-level  language,  download  to 
The  Stamp,  and  run.  It  runs  your  in- 
structions at  about  2,(XK)  per  second 
(50  microseconds  per  instruction, 
typically),  and  the  supplied  EEP- 
ROM  (Electrically  Erasable  Pro- 
grammable Read  Only  Memory) 
can  hold  about  80-100  BASIC  in- 
structions per  program. 

Figure  1  shows  a  brief  sum- 
mary of  some  of  the  more  inter- 
esting Stamp  BASIC  commands. 
While  the  program  speed/size 
limitations  of  this  device  will 
most  likely  prevent  you  from 
doing  many  digital  signal  pro- 
cessing applications  on  il,  there 
are  many  others  you  will  be  able 
to  do,  and  in  a  fraction  of  the 
time  it  might  take  you  with  a 
more  conventional  microproces- 
sor environment.  The  best  part  is 
that  the  development  environ- 
ment that  runs  on  your  PC  costs 
only  $99  from  Parallax,  Inc.*  and 
you  can  use  it  over  and  over 
again.  Stamps  cost  S39  in  unit 
quantities,  and  discounts  start  at 
five  units. 

The  ""Intetligeat  Relay** 

With  this  handy  building 
block  in  hand,  it  w^as  pretty  easy 
to  develop  the  application.  Fig- 
ure 2  shows  the  schematic  for 

this  application.  It  was  buih  en- 
tirely on  the  prototype  area  of 
The  Stamp  using  point-to-point 
construction  techniques.  The 
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KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 

Sat.  10-5        Swim         M-F94       Conn  to  Banysfof  the  best  buys  in  lown 


For  ttw  bMt  buys  in  town  call: 

212-925-7000 

Los  Precfoft  Mas  Ba}o8  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 
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AtlTENNAS 
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Telephone  Aulopatch 

Patches  lefephone  calls  frQm 
your  radiQ  to  phone  line,  Greai 
fbr  making  and  receiving 
phone  calis  where  there  are 
no  phone  lines.  Simpte  to  use. 
Write  or  tax  for  inquires. 
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MARINE  RADIOS 
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SurveMlance  Devices 
Available 


Linear  Amp^lfter 

Amentrtin,  Icom,  Kenwood,  Yafi$y 


W2IAT 
2GXAT 


k:om 

handhelds 

2GXAT,4GXAT. 
T21A.W21AT, 
V21AT,  X21AT. 

ICOM 

RepfiaterS 
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IC411fi/U16 
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TCS-  Ultratite 

Ultimate.  Uanspolabte  lel^phone 
a)mmu^^^calionte^mi^lal.  Make 
and  receive  phone  caJIs,  fax,  leiex 
anywhere  in  the  worid  where 
■»ns  are  rx>  phone  lines  SniaA. 
comped  wrt^  1  ^  fT>eter  (£sh  Fiis 
in  suitcase.  Mil.  Bid  610  specs. 
Writs  or  cafl. 


Save  money  on  batteries, 
Ask  for  Special  Prices. 


Shortwave  Receivers 
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Oa  1 1  22 1 2-925 -7000 
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Computer  interfaces 
Stocked:  MFJ-1270B. 
MFj-1274,  MFj-1224,  AEA 
PK-83.  MFJ-1278T,  PK-900, 
PK^232  MBX  W/FAX,  DRSI 
PRODUCTS  DSP  2232 


Barry's  supplies  all 
MFJ  products 

Call  us  direct. 


Antenna  Tuners: 

MFJ,  AEA  AT  300, 

ICOM.  KENWOOD, 

YAESU.  VERTEX 


COMMEflOAL 
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In  Stock 


MOTOROLA  AUTHORIZED  DEALER 

KACHtNA  COMMUNICATIONS  DEALER 

AUTHORIZED       aupufiehs 
DEALER  S?^^ 

SONY    M^^cr 

Shortvyave  Radios  Stocked^^^*^^'"* 

DIGITAL  FREQUENCV  CUUNTEnS 

OPTOELECTHONICS  model  1300  H/A,  0-1300MH2 
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Long-range  Wire  less 
telephone  for  overseas,  CALL 
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Call  for  Great  Prices! 
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STOCKED 
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MIRAGE/RFC  Amplifiers 
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direct  to  you 
FREE  Of 
9hippmgc084- 
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AMERITRON,  etc. 
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Mouf  Vnrle  Pit\#'c  largest  stocking  two  wav  radio  dealer 
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BARRY  JNTERNATIONAL 
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Condan,  Daiwa,  Efmac,  Henry  Heil,  Hustler.  Hy-Gain,  loom.  KLM, 
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HAM  DEALER  INCHJIRES  INVITED    PHOKE  iU  YOUR  ORDER  &  BE  REIMBURSED 
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Techrticai  help  offered  upon  purchase      1     pAXl  212-925-7001 
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basic  hardwajre  requirements  for  this  device 
are: 

h  Function  from  12  VDC  (The  Stamp 
comes  this  way);  2.  Provide  a  normally  open 
and  closed  relay  output;  3.  Provide  a  DTMF 
tone  decoder  to  receive  commands;  4.  Pro- 
vide a  means  of  transmitting  tones  from  the 
HT  If  you  are  using  a  remote  switch  to 
check  out  an  msiallation^it  is  really  nice  to 
kiK)w  if,  in  the  case  of  an  unexpected  result, 
your  remote  switch  is  working.  To  accom- 
plish this,  I  made  a  connection  to  the  micro- 
phone input  of  the  HT.  Through  this  connec- 
tion, each  command  can  be  acknowledged 
by  transmitting  a  Morse  code  "R/'  In  addi- 
tion, an  "O'*  (a  shortened  version  of  *'0'*)  can 
be  sent  for  off,  an  *'A"  (a  shone ncd  version 
of  a  **1")  for  on,  and  a  callsign  for  identifica- 
tion purposes.  The  interface  to  the  HT  was 
implemented  using  capacitor  C2  for  the  au- 
dio tone»  and  resistor  Rl  for  keying  the  HT 
You  may  find  that  you  have  to  adjust  the 
value  of  Rl  or  C2  depending  on  the  HT  you 
use.  If  the  HT  you  ch{:x)se  does  not  support 
this  hardware  arrangement  (keying  and  au- 
dio on  the  same  wire),  you  can  easily  adapt 
it  to  support  a  telay  for  the  keying  and  keep 
the  tone  generation  output  separate.  Tone 
generation  is  bandied  by  a  command  cailed 
"SOUND"  in  The  Stamp's  BASIC  inter- 
preter, and  keying  of  the  HT  is  handled  by  a 
simple  logic  !evet  command  (see  the  soft- 
ware listing). 

Receiving  DTMF  (Dual-Tone  Muki-Fre- 
quency)  tones  is  pretty  easy  these  days.  A 
Telione  M-8S70  DTKff  receiver  was  chosen 
for  this  purpose.  The  M-8870  (U2)  uses  a 
minimum  of  external  parts  and  runs  off  a 
single  5-voU  E>C  supply.  The  outputs  of  the 
M-8870  consist  of  four  daia  bits  thai  tell  you 
which  tone  was  most  recently  decoded,  and 
a  strobe  line  that  goes  to  5  volts  when  a  tone 
is  present.  These  five  lines  are  mn  to  five  of 
the  eight  lines  on  The  Stamp.  The  M-8870 
requires  a  cheap  3.58  MHz  crystal  (some- 
times called  a  coloffburst  crystal),  three  resis- 
tors and  two  capacitors  to  get  it  running.  In 
this  application*  none  of  the  values  (except 
the  crystal  value)  are  critical,  with  a  20% 
variance  being  acceptable. 

The  output  from  the  device  is  a  relay,  des- 
ignated as  Kl.  This  is  a  12  volt  DC  relay 
that  is  powered  from  the  external  supply 
(before  the  on-board  5*volt  regulator).  Re- 
sistor R2  limits  the  base  current  to  transistor 
Ql,  and  standard  NPN.  such  as  a  2N2222  or 
2N3904.  When  saturated,  Ql  energizes  KL 
Diode  D2  is  provided  to  snub  the  turn-off 
spikes  generated  by  K 1 , 

Diode  Dl  was  provided  for  two  reasons. 
The  first  and  most  important  reason  is  to 
protect  the  device  from  a  potential  reverse 
polarity  connection.  The  other  reason  is  to 
introduce  a  vok  or  two  of  drop  to  limit  pow* 
er  dissipation  in  The  Stamp's  regulator.  Ca- 
pacitor CI,  a  0.0 1  disc,  is  provided  to  help 
keep  RFout  of  the  device. 

As  mentioned  above,  point-to-point  con- 
struction techniques  were  used  for  this  de- 
vice. Photo  B  shows  the  finished  unit  is  a 
small  aluminum  enclosure.  Small,  solids  in- 


Frogram  Control 

IF . - •  THEH 
GOTO 
GOSUB 
FOR-,.  NEXT 

KuBters 

Integer  math:  +,-#♦,  /,   etc 
Logicals:  AND,  OR,  XOR,  etc. 

Digital  I/O 


LOW 

HIGH 

TOGGLE 

PULSIM 

BUTTON 

Serial  I/O 


set  pin  low 
set  pin  high 
change  state  of  pin 
measure  pulse  width 
do  button  functions 


SERIN 
SEROUT 


teync  serial  input 
Attync  serial  output 


Analog  I/O 

PWH 
POT 


Generate  PWH  output 

Measure  value  of  a  potentiometer 


Sound 


SOUND 


Generate  tones/white  noise  on  a  pin 


There  are  more  commands. 


Figure  L  Some  of  The  Stamp's  commands.  (See  Figure  4  for  others.) 


+T2  VDC^^I 


COMMON 


NormiiyGKaetf 


^  NuriiHiy  ^Mn 


Comrnon 


uiC 


CAimOfi; 


W  VOU  USE  A  9 
VOLT  BATTERY 
CUP  TO 
CONNECT 
POWER,  THE 
HED  WILL  BE 
GROUND  AND 
THE  SLACK 
WILL  BE  +12, 


C4       P2 

f^^     HI ^EAR 


II  Pin  DIP 
U2  top  View 


Figure  2.  The  IntelUgent  Relay  Schemaik. 


sulaied  wire  can  be  used*  and  the  circuit  can 
be  buili  in  about  two  hours.  One  word  of 
caution:  The  column  of  holes  in  the  proto- 

lyping  area  right  next  to  the  header  arc  con- 
nected 10  the  header!  Use  these  holes  to  pick 
up  your  signal  connections  to  the  other  parts 
of  your  circuit  Finally,  a  spare  coiled  cable 
was  available  for  the  device-to-HT  connec- 


tion. If  you  don't  have  one  of  ihesc  avail- 
able, shielded  cable  and  separate  connectors 
will  work  just  fine.  The  block  diagram  in 
Figure  3  shows  you  how  ihc  system  is  used. 

The  Software 

Figure  4  shows  the  complete  listing  of  the 
Intelligent  Relay  Program.  The  only  reason 
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J-Pole  in  your  Pocket? 

Tough  dual-band  antenna  for  the  travelin '  tnan  or  the  condo  dweller. 
Hang-anywhere  style  and  extra  range  can  save  life  in  an  emergency. 


James  R  Gray  WIXU 

During  my  years  of  traveling  around  the 
eastern  United  States  on  business  or  vacation.  I 
often  wished  I  had  a  small,  inexpensive  and 
easy-lo-use  ancenna  to  match  my  little  hand- 
held 2  meter  radio.  Occasionally  I  had  an  HF 
rig  in  the  car,  but  more  often  it  was  the  little  2 
meter  radio  which  was  useful  and  fun.  On  long 
road  trips  it  alleviated  boredom,  kept  me  awake 
and  almost  always  assisted  me  to  find  a  moteU 
restaurant,  or  other  ham's  QTH.  On  such  trips 
the  mobile  antenna  was  fine  until  I  needed 
more  range  from  the  motel. 

When  I  traveled  by  plane,  the  rig  was  the 
handheld  wilh  no  amplifier.  It 
had  only  a  i^mall  telescoping 
whip  that  I  could  extend  to  about 
19  inches>  If  1  happened  to  be 
close  enough  to  a  repeater  in  a 
large  city,  that  was  Hne  and  I 
managed  to  "work"  the  locals  in 
spite  of  low  power  and  a  minimal 
antenna 

But  there  were  occasions 
when  there  was  no  local  repeater* 
or  when  1  was  inside  a  steel-and*concrete  build- 
ing. At  such  times  1  wasn't  able  to  make  any 
contacts  at  all  and  had  to  resort  to  dull  tedious 
television  programs  before  going  to  bed, 

If  you  face  similar  problems  when  U^veling 
light  and  by  air,  you  know  how  it  feels  to  be 
alone  among  the  many. 

The  Pico  SoIutiOT 

Today,  the  travelin*  man  has  a  ready  solu- 
tion to  the  problem:  a  neat  antenna  produced  by 


T 


PASS  THIS  TEST  I 

WIN*5 

Clip  this  ad  and  circle  the 
TigerTail™.  Send  it  with 
your  order  to  get  $5  off 
any  purchase. 


Can  You  Find 
theTiger'sTail? 


If  your  eyes  are  sharp  you  can  spot 
the  TigerTaiP  in  the  photo  above.  It's 
not  attached  to  something  that  bites;  in- 
stead it  ptrts  extra  growl  into  the  signal 
from  the  HT  it*s  attached  to. 

TigerTail'*'  improves  SWR,  lowers 
radiation  angle,  and  extends  range. 
You  can  use  low  power  and  save  your 
battery  pack,  but  still  have  a  big  signal. 

Better  than  an  amplifier,  it  improves 
reception  too.  TtgerTail™  does  all  this 
by  simply  slipping  under  your  flex  an- 
tenna and  just  hanging  down —  without 
sticking  up  or  out  or  getting  in  the  way. 


Antennas  West  and  called  the  '*Pico-J.**It 
meets  all  the  requirements  set  forth  in  the 
first  sentence,  Pico  means  "smaU*"  as  in 
"picofarad/'  and  'T'  stands  for  "J-pole,** 
the  well-known  low-angle,  omnidirec- 
tional vertically  polariz^  antenna — just 
what's  needed  for  2  meters. 

Antennas  West's  Pico-J  offers  some 
features  not  found  in  the  usual  J-pole.  For 
example,  the  feedpoint  is  already  found 
and  matched  for  you,  and  the  antenna  is 
small  and  light — so  much  so  that  it  can  be 
rolled  up  and  slipped  into  a  small  eye* 

glasses  case.  It  looks  like 
a  sleek  black  ribbon  55 
inches  long.  A  six-foot 
small-diameter  coax 
fecdline  comes  off  the 
bottom.  Its  gold-pin 
BNC  attaches  directly  to 
your  radio. 

A  small  loop  at  the 
lop  may  be  slipped  over 
a  curtain  rod  or  a  nail  or 
any  other  suitable  projection.  But,  if  by 
chance  you  don't  happen  to  find  a  suitable 
support.  Antennas  West  Uioughtftilly  provides  a 
sniall  suction  cup  with  an  embedded  hook  that 
can  be  stapp^  up  on  a  window  or  any  smooth 
surface,  and  presto! — you're  on  the  airl 

Pico-J  is  completely  weather-sealed  and 
could  be  hung  outdoors  if  you  wish.  Otherwise, 
you  can  hang  it  in  a  close!  or  a  door^^ay;  in  fact, 
anywhere  that  is  convenient  and  where  your  sig- 
nal won't  be  blocked.  The  extra  reach  provided 
by  this  beauty  could  save  life  in  an  emergency, 
and  is  always  useful  when  just  plain  chatting 
with  the  locals. 

Your  Pico-J  stretches  range,  improves  re- 
ception, reaches  far-away  repeaters,  and  saves 
your  battery  pack. 

The  measured  VWSR  is  less  than  2:1  be- 
tween 142  and  150  MHz— ideal  for  CAP, 
MARS,  and  other  services  near  the  2  meter 
band — and  is  a  very  beautiful  1 : 1  at  146  MHz. 
Not  bad,  eh? 

Best  of  all,  considering  the  benefits,  is  the 
price:  $19.95  for  the  2  meter  model,  S26  for  the 
2rn/70cm  dual  bander,  both  complete  with  the 
soft  vinyl  case  to  store  your  Pico*J  when  it's  not 
in  use. 

On  a  recent  trip  1  tucked  Pico-J  into  my 
briefcase,  right  next  to  the  handheld.  No,  1 
didn't  even  use  the  *'duckie'*  or  the  telescoping 
whip  because  I  had  all  1  needed  in  this  one  neat 
antenna.  Maybe  you* II  find  the  same. 

--condensed from  RadioFun 


No  Antennas  Allowed? 

Who  will  see  Pico-J  hanging 
in  your  closet  or  on  the  balcony? 
But  your  signal  will  be  heard, 
PicO'J's  half  wave  radiator  is 

sleek  and  unobtrusive,  his  thin 
flexible  feedUne  is  barely 
noticeable.  When  his  work  is 
done  Pico-J  rolls  up  and  slides 
into  his  pouch  like  the  Genie 
slipping  back  into  the  bottle. 

Carry  Pico- J  on  hikes  or  trips 
as  you  would  carry  a  pair  of 
glasses.  Keep  him  in  your 
emergency  jumpkiT.  When  you 
need  gain  and  low  angle  omni* 
directional  coverage  putt  out 
Pico-J  and  be  fid  I  quieting  when 
it  counts. 

New  Pico-J's  for  1995 
PJ  Packet  $22 — Maximum  efficiency 

on  2m  packet  frequencies. 
PJ  220  $19.95 — Go  everywhere  gain 

for  the  "private*'  band. 
Pilot's  Pico-J  S39 — Aviation  hand 

range  booster  for  pilots  on  tlie  go. 


J 


"llYeSy  I  want  to  increase  range  and  save  my  batteries! 

I Send  my  Pico-J.  2m  or  220=$19-95,  Packet=$22,  Dual=$26,  Pnot=$39, 

I 


Send  my  TtgerTail.  (1  for  $7.95,  2  for  $  15.  3  for  $2 1.  Specify  band) 
Send  a  combo  (PJ  +  TT).  (Just  add  $5  to  your  Pico-J  order)A//  prices  ppd. 


I 


I    I  Yes,  I  circled  the  TigerTail!  Knock  $5  off  my  order. 

I  Name 


Call 


Phone 


I  Street 

-  City 

■  AntennasWest 

I   Box  50062-S  Provo  UT  84605 


State 


InfoPak 
$i 


I 
I 
I 
I 

J 

CIHCLE  57  ON  READER  SERVICE  CARD 


Unit 


Zip. 


ffoflfne  800  926  7373 


flfe 


147 

500 

1 

::: 

Microphone 


12  VDG 


RwTOle  KT 


To 

Device 
To  Be 
Co  n^t  rolled 


Earphone 


COM 
NO 


NC 


Rdiay 


T47  500 


= 

^ 

1 1 

. 

The  Intelligent  Relay 


Control  ling  hfT 


Figure  3,  Block  diagram  of  the  Inteitigenl  Relay. 


die  program  looks  so  long  is  thai  it  is  heavi- 
ly cominented.  The  application  performs  the 
roltowing  Functions: 

DTMF  1 :  Turn  relay  on  for  2  seconds, 

send  "R" 
DTMF  2:  Pulse  relay  for  x  times 

(digli  after  2),  send  "R" 
DTMF  3:  Turn  relay  on,  send  "R* 
DTMF  4:  Tirni  relay  off,  send  '  R** 
DTMF  5:  Toggle  relay,  send  its  new  stale 
DTMF  *:  Send  current  relay  state 
DTMF  #:  Send  ID  (N8LXS  in  this  case) 

The  most  important  feature  of  ihe 
software  aspect  of  this  project  is  the  ease 
with  which  it  can  be  implemented.  You 
simply  connect  a  three-wire  cable  from  an 
LPT:  Port  on  your  computer  to  a  header  on 
The  Stamp,  run  The  Scamp  program,  enter 
your  program  into  a  text  editor  (included), 
type  ALT-R  when  you  w  ant  to  mn.  and  your 
program  will  be  off  and  ninning.  Bugs? 
We  IK  there's  a  DEBUG  insiniction  that  en* 
abies  you  to  print  variable  values  back  to 
the  PC  to  see  what  might  be  wrong.  With 
the  possible  exception  of  making  a  pin  into 
an  output  when  it  is  connected  to  an  exter- 
nal output,  it's  just  about  impossible  to 
break  The  Stamp  with  software.  So  go  have 
someftin! 

Using  the  Intelligent  Relay 

YouMl  find  many  ways  to  use  this  device 
in  addition  to  those  mentioned  earlier.  Radio 
Shack  HTX-202s  were  used  to  develop  the 
design  in  this  article.  A  Yaesu  FT-470  was 
used  as  the  remote  radio,  and  this  worked 
fine.  However,  when  the  Fr-470  was  con- 
nect^ as  the  intelligent  Relay  radio,  some 
problems  with  the  radio  keying  were  en- 
countered. You  can  fix  problems  I  Dee  this  by 
playing  with  the  values  of  Rl  and  C2.  Also 
noted,  a  Kenwood  TM-732  has  a  feature 
that  phone  patch  users  enjoy  {I  presume), 


but  causes  a  problem  here.  The  TM-732 
does  not  release  the  PTT  for  about  two  sec- 
onds after  the  last  DTMF  digit  is  entered. 
This  allows  phone  patch  users  to  release 
their  PTT  while  entering  strings  of  digits. 
Even  though  the  Intelligent  Relay  carries 
out  its  commands,  the  TM-732  interferes 


with  the  acknowledgement  transmissions. 
You  could  fix  this  by  changing  the  key-up 
delay  in  the  program  (or  by  not  using  the 
TM-732J. 

What  Else  Could  Yqm  Do  With  lUb 
Design? 

There  are  lots  of  things  that  could  be 
done  with  this  application.  For  example, 
you  could  monitor  inputs  and  report  them 
on  command.  Or  you  could  transmit  a  call- 
sign  with  the  relay  (could  be  handy  for  re- 
mote on-air  testing).  But  it  is  possible  to  run 
out  of  program  space.  So*  depending  on 
your  application,  youll  either  have  to  get 
real  clever  in  optimizing  your  code  or  you'll 
have  to  limit  your  functionality.  The  former 
is  my  preferred  method,  even  though  that 
method  can  drive  you  nuts! 

Conclusion 

In  addition  to  DTMF-controlled  devices. 
The  Stamp  lends  itself  to  many  other 
applications.  You  could  make  a  custom 
keyer,  a  rotor  controUer,  an  antenna  switch, 
or  many  other  simple  controllers.  And 
since  the  device  is  software-driven,  you  can 
now  dazzEe  your  friends  with  fancy  features 
that  couldn't  be  done  before  without  a  large 
bag  of  TTL  or  CMOS  chips  and  a  lot 
of  time  and  aggravation.  Have  a  good 
time  working  with  this  powerful,  yet 
simple,  device. 


Rl 

R2,R3.R4 

R5 

R6,R7 

C1 

C2,C3,C4 

D1.D2 

D3 

D4 

K1 

P1 

P2 

Q1 

XTAL 

U1 

U2 

Sox 

Hardware 

Grommet 

Wire 


Parts  List 

2,2k  1/4W 

1.0k  1/4W 

300k  1/4W 

100k  1/4W 

0.01  25W  VDC  dfsc 

0.1  25W  VDC 

1N40Q1 

Yellow  LED 

Green  LED 

Relay 

Mike  connector 

1/6'  connector 

2N2222  NPN  transistor 

3.579545  MHz  crystal 

The  BASIC  Stamp  (Parallax) 

Teltone  M-8a70  DTMF  decoder 

4-  X  2- 1  /8-  X  1  '5/e*  Radio  Shack  #270-239 

4-40  screws/spacors/nuts  for  mounting  The  Stamp 

3/8"  grommet  for  cable  entry 

Shielded  cable/relay/power  ieads  as  required 

Farts  Availability 


Radio  Shack  #275-249-A 
Radio  Shack  #274-290 


A  set  of  components,  including  The  Stamp  and  a  3,5"  disk  with  the  source  code  on  It,  is 
available  from  RF  ApplicattonSt  lnc„  for  $95.  We  can  program  your  Stamp  for  an  additional 
S20  {please  give  us  your  cail).  Please  order  this  kit  by  mail  or  fax,  ViSA/MC  accepted 
(encouraged),  at  9310  Little  Mountain  Road,  Kirtland  Hills  OH  44060-7951;  Fax  (216)  974- 
9506. 

Note:  Unless  you  order  The  Stamp  programmed  from  us.  The  Stamp  RF  Applications. 
Inc.  supplies  is  unprogfammed,  You1l  need  the  Development  Environment  described  in  thts 
anicle  to  load  the  software.  The  BASIC  Stamp  Development  Environment  is  avaiiable  from 
Parallax,  Inc.  3905  Atherton  Road.  #102  Rocklin,  CA  95765.  Their  telephone  number  is 
(916)  624-6333.  The  Stamp  is  a  trademark  of  Parallax,  Inc, 
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Ran  BASIC  STAMP  Control  Froqram 
RflM  Intel iig«nt  Relay 
Rjem  By  Brgc«  R.    KnoK 
len  RF  Applications,  Inc. 
Rem  August  28 «  1994 

Rfiin  You  may  ccpY   Ulifi  code,  but  please  acknowledga  Its  origin » 

Hmm   Tbere  is  a  DHCP  decoder  aa   0^1,  etrobe  (ective  high)  ie  on  4 

ft«v  Pin  5  is  u«ed  for  transmit  tone 

Rem  Pin  ^  is  the  PTT  for  th«  r^io 

Rea  Pin  7  i«  the  relay  output  (active  high) 

Ren  GofBBands: 

ftes  1  «  Pulae  OR  for  l  Aecond 

Re»  2X  *   Toggle  3C  tiees 

Re»  3  -  Turn  on  the  rel«y 

Rem  4  -  turn  Off  the  relay 

Rem  5   ■■  Toggle  the  relay  then  Function  11 

Ren  11  ^  Report  relay  status  (A«^n;^  0^<i£t) 

Ren  12  ^  ID  (NSLXS  in  thie  case} 

Ren  Set  up  Pin  Direction  Registers  (5  ins  and  )  outs) 


Ren  Pin  7 
n^  Pin  6 
Ren  Pin  5 
Ren  Pin  4 
Ren  Pin  1 
Ren  Pin  2 
Ren  Pin  1 
Ren  Fin  0 


Output:   Relay,  l^oir 

Output:    Key  Radio,  0-Keyed 

Output t    04  Tone  Out 

Input:     DTItr  Tone  Present,    l=>Tone  Present 

InlNtt:      umW  Bit  3 

Input;      DTHF   Bit   3 

Input:      DTHF   Bit   1 

Input;      DTKP   Bit   0 


dire  =  ill 100000 

Rea  relay  off  (there's  an  VPH   transistor  there,  1-on) 

low  7 

Ren  A  lAf  on  Pin  5  keys  up  the  radio,  so  start  unkeyed 

high  6 

Ren  wait  for  tflGH  (1)   on  Dflcr  Data  Present  line 

loopO ; 

if  pin4  «  0  then  loopo 

Ren  Mask  Off  unwanted  top  four  bits 

J)Z   =  ptns  L   15 

R«ii  sort  o«t  oopnand 

if  b2  ■  1  then  funcj, 

if  b2  «  3  then  f udc2 

if  )D2  -  3  then  f  unc3 

if  b2  ■  4  then  funC4 

if  b2  *  11  then  fundi 

if  b2  *  5  then  funcS 

if  b2  •  12  then  f unci 2 

loopl; 

if  pinA   «  1  then  loopl 

goto  loopO 

RcD  Pulse  relay  on  then  off 

funci: 

high  7 
pati^e  3000 
low  7 
goto  wait^gone 


I^n  Pulse  relay  ac  tl 


(X  follow*  the  2) 


fUAC2_loop; 

if  piji4  =  I  then  func2_loop 

func2_ loopl: 

if  pin4  "  0  then  func2^1oopi 

b3  *  pins  b   15 
b3  -  b3  •  2 

for  b4  -  1  to  b3 
toggle  7 
psun*  too 
nesct  b4 

low  7 

goto  walt^gone 


Rtm   Turn  on  tmlmy 

func3: 

high  7 

goto  vait_gona 

Ren  Turn  off  relay 

furic4; 

low  7 

goto  iirait_gone 

Ren  Toggle  relay 

func9; 

toggle  7 

Ren  Pall  right  into  f unci I  to  tell  the  state  of  the  relay 


Ren  Use  "0"  for  off,  "A*  for  on  (short end  Morse  I) 


1  then  funcll 
1  then  funclLO 


funcll: 

if  pin4  - 

If  pin 7  • 
paufie  200 
low  6 
pause  400 
goeub  dash 
gosuh  dash 
gosub  dash 
pause  200 
high  6 
goto  loopO 

f unci 10: 

gosuh  itey^dowii 
gosub  dit 
gosub  dash 
pause    200 
high  E 
goto  loopO 

Ran  Send  call    (|ffltX5  in  this  ease) 

K««  i-dAsh,  2-dlt,  3=int«rchBract«£  space 

funcl2: 

gosub  Xey_dovn 

for  b2  ■  0  to  21 

loolcup  b2,  f  1,  2, 3, 1,1, 1,2, 2, 3, 2, 1,2,  2,  3,  1,2,  2,  1,3,  a,  2, 2), bi 

gosu^  s«nd 
next  b2 
pause  200 

high  £ 
goto  loopD 

Warn  trait  far  DTf  tone  to  go  away  before  proceeding 

wait_gone: 

if  pin4  -  1  thsn  tfait__gona 

gosub  Key_^own 

gosub  dit 
goeub  daeh 
gosub  dit 
pause  30Q 

high  6 

goto  loopo 

Ren  Morse  code/radio  support  routines 

dit: 

sound  5,(100^5) 
pause  15 
return 


dash : 


sound  9,(100,15) 
pause  15 
return 

■end: 

if  b3  "  1  then  dash 

if  b3  -  3  then  dit 

if  b3  -  3  then  send^delay 

return 

send^dalay; 

pause  to 
return 

1cey_daini  t 

pause   200 
low  6 
pause  400 
return 


I 


Figure  4.  The  software.  Nothing  to  it! 
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73  Review 


Number  6  on  your  Fee<lbacic  csrd 


by  Breekinridge  S.  Smiih  K4CHE 


Yaesu  USA 

17210  Edwards  Road 

Cemtos  CA  90703 

Telephone:  (310)  404-2700 

Price  Class:  $400 


The  Yaesu  FT-2500IVI 


A  rugged  mil-spec  radio. 


Ah  yes,  there's  nothing  like  unpacking  a 
new  piece  of  equipment — makes  you 
wonder  how  they  cram  it  aft  In  the  box.  If  you 
want  an  interesting  exercise  sometime^  try 
repacking  the  radio  and  the  accessories  back 
irt  the  box  in  the  exact  same  manner  that  it 
was  originaJly  packed.  You  can*t  do  It;  it  takes 
special  training. 

The  FT-2500M's  size  in  inches,  which  is 
not  given  in  any  of  the  ads,  is  7.75  by  6.3  by 
2.0,  The  measurements  Include  the  length  of 
the  knobs  which,  incidently,  are  covered  with 
tfiat  nrtagic  njbt>er  that  gives  what  I  caJI  a  ^c- 
HEe  feel." 

Appearance  and  Construction 

The  radio  looks  neat  and  rugged,  and  pro- 
jects a  functional  appearance.  Square,  no 
fancy  curves.  Alf  the  gee-whiz  buttons  that 
you  occasionally  use  are  hidden  away  under 
the  secret  access  door  located  on  the  right 
side  of  the  front  panel  under  the  tuning  knob. 
The  lop  and  bottom  covers  on  the  chassis 
are  made  of  tight-fitting,  rugged  ABS  plastic  I 
would  have  prefen^ed  metal  covers  for  better 
shielding,  but  later  testing  In  a  strong  RF  field 
resulted  In  no  problems. 

The  power  leads  for  the  radio  have  a  fuse 
holder  in  both  sides  of  the  line,  which  is  a  def- 
inite plus.  The  fuse  holders  are  rugged  and 
totally  "grab"  the  fuse,  not  just  touch  the  ends 
of  it.  The  SO-239  antenna  connector  is 
mounted  in  a  recessed  area  of  the  heat-sink 
portion  of  the  large  one- 
piece  diecast  chassis.  The 
connector  has  real  threads 
that  match  your  connec- 
tors. I  tried  several  makes 
of  PL*259  connectors  and 
they  all  screwed  onto  the 
radio  without  any  prob- 
lems. The  recessed  area  of 
the  heat  sink  provides 
some  protection  for  the 
SO-239  antenna  connec- 
tor. 

Bench  Testing 

1  fired  the  radio  up  and 
quickly  checked  the  power 
and  receiver  specs.  At  13,8 
volts  I  measured  52  watts 
and  found  the  power  to  be 
the  same  at  both  ends  of 
the  band.  The  power  levels 
are  selectable  and  can  be 
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programmed  for  each  channel.  The  opera- 
tors' manual  gives  Instructions  on  how  to 
open  up  the  unit  arnj  set  pots  for  the  different 
selectable  power  levels.  Mounting  a  quarter- 
wave  ground  plane  antenna  a  foot  away  and 
standing  behind  a  shield,  I  made  several 
short  transmissions  with  50  watts.  The  unit 
operated  in  this  unusually  strong  RF  field  with 
no  problems.  The  automatic  transmit  power 
control  was  tested  Into  several  resistive  loads 
representing  SWR  values  starting  with  3  to  1 . 
Each  test  resulted  in  progressive  lowering  of 
the  power.  The  final  test  consisted  of  just 
putting  an  emergency  19-inch  wire  in  the  rear 
connector  and  testing  on  the  local  repeater. 
Plenty  of  RF  was  available  and  the  radio  did 
not  shut  down.  I  don't  recommend  using  just 
a  19-inch  wire  as  a  normal  operation  due  to 
the  radiation  hazard  and  the  poor  load  for  the 
radio,  but  in  an  emergency  it  will  work  on  the 
FT-2500M. 

The  transmitter  has  a  "time-out  timer" 
which  can  be  programmed  for  five  to  60  min- 
utes. First  thing  I  del  was  put  in  a  five-minute 
limit.  The  timer  resets  each  time  you  press 
the  push-to-talk  button  and  gives  a  little 
**b6ep"  when  the  timer  expires  to  remind  you 
that  you  may  be  sitting  on  the  mike  button,  I 
tested  the  timer  on  five  minutes  with  50  watts 
and.  as  expected,  the  heat  sink  got  pretty 
warm  but  the  power  remained  steady.  There 
is  also  an  automatic  power-off  timer,  "APO.* 
which  will  put  the  radio  to  sleep  if  you  forget 


to  tum  it  off.  Since  Yaesu  recommends  "di- 
recf  connection  to  your  battery,  this  is  a  nice 
feature. 

The  radio  looked  clean  on  the  service 
monitor  and  demonstrated  a  nice  IDC  (instan- 
taneous deviation  control)  circuit  which  pre- 
vented me  from  over-deviating  no  matter  how 
hard  I  yelled  into  the  mike.  Third  harmonics  in 
the  440  MHz  band  were  well  below  60  dB 
suppression. 

Bench-checking  the  receiver  sensitivity 
was  better  than  the  specs  of  0.2  ^iV  for  12  dB 
SIN  AD.  Now  for  the  first  acid  test  of  the  sys- 
tem. I  programmed  the  receiver  to  scan  from 
144  to  1 48  at  5  kHz  irK:remen1s  to  see  if  there 
were  any  internal  ^tjirdies;"  none  were  found 
with  or  without  an  antenna.  The  image  rejec- 
tion specifications  call  for  better  than  70  dB. 
During  the  mobile  testing  i  drove  through  two 
of  our  kxial  "RF  alleys'*  to  check  for  daseose 
and  ovefioad.  The  receiver  reacted  very  well 
and  responded  with  just  a  little  noise  from  a 
loc^l  high-power  paging  unit  with  the  squelch 
wide  open.  However,  it  was  not  enough  to 
break  a  normal  squelch  setting.  Checks  for 
desense  with  an  adjacent  mobile  working  on 
the  same  repeater  were  excellent.  One  of  our 
club  members  tried  running  25  watts  in  close 
proximity  but  still  did  not  cause  any  desense 
problems. 

Yaesu  appears  to  have  built  a  pretty  bullet- 
proof receiver  using  their  "Advanced  Track 
Tuning  (ATT),"  Quoting  from  the  receiver  sec- 


Explore  The  World  of  Quorum  Wefax 


ffmm     ^ifflirrF 


Wefax  Explorer 

Inlegrated  Wefax  /  APT  Receiver  and  Scan 
Convener  with  Qfax  software. 

$695.00  complete 

shipping  and  taxes  not  included 

The  Best  Price  /  Performance.  Period! 

Construct  a  Wefax  /  APT  reception  system  from  individual  component  receivers,  scan  con\'ei1:ers  and  image  processing  software 
and  you  11  spend  more  money  for  fewer  features,  poorer  performance,  no  auion^ation  and  a  jungle  of  wires.  With  the  Wefax 
Explorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you're  receiving  die  highest  quality  images  possible.  TTie 
Explorer  is  backed  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  virtually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  systems. 

QFAX  Features 

I  GOES  I  Meteasal  Wefax  Reception 

I  NOAA/ Meteor  APT  Reception 

I  HF  Nafax  Reception 

I  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

Integrated preamp  and  down  con. 
verier  power  inserters 

I  SO  user  definahle  configurations 

I  Software  controlled  receiver  with  2 
VHFf  10  VHF  memories  and  scan 

I  On  board  audio  amplifier  and 
speaker  wUh  software  conU'oUed  vol- 
ume^ squelch  and  mute 

I  Automatic  Unattended  Animntion 
works  cotitinuomly 

I  S  bit  data  for  up  to  256  gray  levels 

I  View  at  up  to  1280  x  1024  256  color 

Use  TIFF^  GIF  or  PCX  file  fommts 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

Contrast,  Brightness,  3D  effect. 
Sharpen^  Smooth^  Noise^  Histo- 
grams and  other  image  processing 
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Integrated  Satellite  visibility  pre* 
diction  with  automatic  capture  for 
up  to  8  satellites  simultaneously 

Automatic  time  and  epbemeris 
damping  for  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
ALL  modes^  PLL  clocking 


Ephemeris  based  NOAA  APT  navi- 
gation with  geo-political  and  fjot- 
Lon  overlays 

NOAA  Tools  show  satellite  patkf 
Ijat-Lon  of  cursor,  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 
Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fax(2I4)  915.(1270 

8304  Fosters  Blvd.  -  Suite  X50  -  Ir\lni!,  Texas  75063  (214)  91 5-0256  BBS  (214)  915-0346 
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tion  of  their  technical  supplement  manual, 
"after  passing  the  antenna  switching  network 
signals  (received)  within  the  frequency  range 
of  the  transceiver  are  then  passed  through  a 
varactor-tuned  tiandpass  filter  before  RF  am- 
plification. The  amplified  RF  is  then  band- 
pass-filtered again  by  varactor-tuned  res- 
onators to  ensure  pure  in-band  input  to  the 
Islniixer." 

lillrtary  Specifications 

One  of  the  reasons  I  purchased  the  radio 
was  the  'mtl-spec'  advertisemenl.  I  conlacled 
Mr  Chip  MargeHi  K7JA,  the  Customer  Service 
Manager  at  Yaesu,  and  he  sent  me  a  copy  of 
the  testing  procedure  using  MIL-STD-810C, 
the  vibration  test  accomplished  by  United 
States  Testing  Company  Inc.  in  February, 
1994.  A  portion  of  the  testing  included  mount- 
ing the  radio  to  a  test  fixture.  Then  the  fixture 
was  "bolted  to  the  shaker.'  The  transceiver 
was  then  vibrated  for  three  hours  ak)ng  sever- 
al different  axes  at  different  frequency  ranges 
varying  from  5  H2  to  500  Hz. 

After  this  was  over  they  conducted  the 
shock  teat  seriesi  Quoting  from  the  United 
States  Testing  Company  report,  "The 
transceiver  was  activated  and  subjected  to 
three  shocks  in  each  of  the  plus  and 
minus  directions  of  each  axis,  for  a  ^— 
total  of  six  shocks  on  each  axis.  The 
pulses  consisted  of  a  sawtooth 
waveform  with  a  peak  amplitude  of 
40  "G"s  over  a  duration  of  11  mil- 
liseconds." The  United  States  Test- 
ing Company  reported  that  the 
transceiver  was  lully  operational  at 
the  cortclusion  of  the  vibrations  test^  ^^ 
and  "there  were  no  physical  anoma- 
lies noted." 

8e1ls  and  Whistles  and  Other  Features 

The  microphone  uses  a  now- industry-stan- 
dard telephone  eight-wire  modular  plug. 
These  rugged  connectors  can  be  purchased 
at  any  telephone  supply  store  and  are  easy  to 
crimp  on.  You  can  now  put  on  a  mike  connec- 
tor in  30  seconds  instead  of  spending  30  min- 
utes trying  to  solder  those  elustva  Irttie  tiny 
wires.  The  microphone  looks  complicated 
and  busy,  but  feels  light  to  the  touch.  The 
mike  has  a  "lock"  switch  on  the  rear  which, 
when  activated,  locks  up  all  the  buttons  ex^ 
cept  for  the  touch -tones.  I  spent  quite  a  bit  of 
time  on  the  bench  trying  to  get  the  radio  to 
scan  and  then  finally  found  the  lock  switch. 
But  get  this:  The  mike  glows  in  the  darfe/  Ac- 
tually, just  the  buttorrs  glow,  but  this  lighting 
feature  will  help  make  those  midnight  au- 
topatch  calls  a  little  easier.  If  you  don't  like 
your  mike  to  glow  in  the  dark  there  is  a  switch 
to  tum  the  light  off.  Yaesu  supplies  the  MH-27 
mike  with  the  radio  but  you  can  purchase  the 
simpler  MH-26  wittiout  the  touch-tone  pad. 

There  are  31  memory  channels.  Now,  I 
know  some  of  you  will  scoff  and  insist  that 
you  need  at  least  100  channels,  but  for  me 
31  was  fine.  All  1  wanted  was  a  tough  simple 
radio.  You  can  program  a  "name*  tor  each 
channel  (for  example,  CLUB,  MARS,  etc.). 
The  names  may  be  up  to  tour  characters 


long.  There  are  provisions  for  the  usuaJ  chan- 
nel scanning  or  programmed  limit  scanning, 
but  there  are  no  provisions  for  storage  of  tele- 
phone numbers.  As  is  standard  in  a  lot  of 
commercial  equipment,  this  radio  can  clone 
(program)  another  radio  with  its  stored  infor- 
mation via  the  optional  cloning  cable.  Once 
nice  feature  is  that  in  the  event  you  decide  to 
start  over  with  the  memory  channels  there 
are  provisions  for  accomplishing  3  general 
memory  reset  to  dear  all  information. 

The  radio  is  equipped  with  CTCSS  encode 
but  you  have  to  purchase  the  decode  module 
and  install  it.  I  purchased  the  CTCSS  FTSK- 
17A  and  installed  it  myself,  I  followed  the  in- 
structions supplied  with  the  FTSK'17A  but 
found  that  the  mounting  location  for  the  mod- 
ule did  not  match  my  radio.  Now  vi/hat?  If  all 
else  tails  go  to  the  operating  manual,  ar^i  in- 
deed the  corect  pk:ture  and  instructions  were 
in  the  manual.  I  did  not  review  the  DTMF 
paging  system  as  our  local  repeater  will  not 
pass  DTMF  codes,  which  is  quite  common  In 
some  repeater  controller  configurations.  I 
have  to  mention  the  "Ringer  Melody  Settings" 
which  can  be  utilized  during  DTMF  paging. 
We  have  finally  gotten  to  the  peak  of  the 
"belJs  and  whistles"  phenomena.  If  you  are  in- 


'The  instructions  received 

from  Yaesu  were  clear  and 

easy  to  foilow  and  contained 

ait  tiJB  necessary  cautions  about 

out'Of'band  operations. " 


to  serious  b#lls  and  whistles  you  may  pro- 
gram a  user-ringer  melody  using  up  to  16  dig- 
its which  correspond  to  notes  from  the  tradi- 
tional music  scale!  If  you  are  bored  while  driv- 
ing down  the  highway  you  can  play  back  the 
melody  with  a  test  sequence.  Personally,  I 
prefer  the  Straight  ringing  sound  which 
sounds  just  like  a  phone. 

lsk>t  only  is  the  microphone  lit  but  you  can 
also  adjust  the  radio  panel  backlighting  on 
the  LCD  display  to  a  manual  setting  or  Eet  the 
photosensor  adjust  the  brilliance  of  the  LCD 
display.  The  large  LCD  display  is  very  easy  to 
read.  Night  is  the  best  display,  with  a  yellow- 
ish background  which  can  be  controlled  by 
the  photosensor.  In  very  bright  direct  sunlight 
the  LCD  panel  changes  to  a  black-on-gray 
high-contrast  display. 

Modifications 

If  s  time  to  get  the  soldering  iron  out. 

Packet  modifications:  The  unit  is  not,  I  re- 
peat, not  9600-baud  packet-ready.  However, 
^ere  are  simple  instructions  with  pictures  in 
the  operating  manual,  Basically  it  consists  of 
mounting  three  chip  resistors^  two  jumpers 
and  a  chip  tantalum  capacitor.  These  are 
chips  and  require  quite  a  bit  of  soldering  skill. 
The  manual  stales  that  If  you  are  not  confi- 
dent then  contact  your  Yaesu  dealer  for  as- 
sistance,'' According  to  their  customer  service 


dapatlment,  the  9600-baud  kit  is  avataUe  for 
$1. 

Since  I  am  involved  In  DFing.  or  foxhunt- 
ing, I  immediately  realized  that  the  packet 
modification  soldering  pad  connections  gave 
me  access  to  the  receiver  audio  prior  to  the 
audio  gates,  de-emphasis,  and  high-pass  fil- 
tering. Now  I  have  a  good  clean  audio  con- 
nection point  for  my  foxhunting  equipment. 
Yaesu  even  provides  a  small  cutout  which  al- 
lows for  the  exit  of  cables  that  Is  located  in 
the  rear  of  the  unit.  This  cutout  is  normally 
sealed  with  a  plastic  plug. 

The  radio  receiver  section  comes  out  of 
the  box  ready  to  cover  140  to  174  MHz.  The 
transmitter  unmodified  covers  144  to  148 
MHz.  I  wanted  to  modify  the  unit  for  LJSAF 
MARS  but  instead  of  using  the  instructions 
from  one  of  those  thick  modification  books 
that  you  can  buy  at  hamfests  f  decided  to 
write  to  Yaesu  and  ask  for  their  official  modifi- 
cation sheet.  I  Included  my  MARS  license, 
my  amateur  license,  and  a  copy  of  my  pur- 
chase invoice.  The  instructions  received  from 
Yaesu  were  clear  and  easy  to  follow  and  con- 
tained all  the  necessary  cautions  about  out- 
of*band  operations. 

Operating  Manual  and  Technical 
^^^        Supplements 

I  Ihou^  that  the  small  operating 
manual  was  well-written.  I  reviewed 
the  "in  case  of  trouble"  pages, 
which  are  designed  to  correct  for 
"operator  errors."  The  handbook 
contains  the  usual  circuit  diagrams 
ar^  flow  charts  as  well  as  diagrams 
^^        for  the  optional  modules.  However, 
all  it  conteins  tor  the  mcrophone  is 
the  pinout  pattern  for  the  connector. 
You  will  have  to  purchase  the  technical  sup- 
plement if  you  want  circuit  diagrams  of  the 
mikes. 

The  small  operators'  handbook  is  fn  En- 
glish arKt  Spanish  so  you  can  brush  up  on  ei- 
ther language.  1  kind  of  miss  those  earlier 
Japanese  manuals  that  were  written  in  a 
strange  kind  of  technical  English  with  wording 
that  seemed  to  have  several  meanings  re- 
quiring hours  to  decipher.  These  new  manu- 
als take  all  the  adventure  out  of  purchasing  a 
new  Japanese  radio.  The  "Yaesu  Technical 
Supplement"*  (service  manual)  is  up-to-date 
and  was  immediately  available.  It  contains  all 
the  diagrams  ot  the  mikes,  and  Includes  in- 
structions for  lithium  backup  battery  replace- 
ment and  panel  lamp  replacement,  which  re- 
quire good  desoldering  skills. 

Overall  Evaluation 

I  liked  the  radio,  Ifs  easy  to  operate  and 
has  a  very  readable  front  panel  display.  The 
alternate  function  buttons  are  reasonable  in 
their  organi^ation  and  the  clever  bells  and 
whistles  are  still  there,  with  most  of  them  hkj- 
den  underneath  the  secret  door.  The  unit  ap- 
pears to  be  really  rugged.  The  best  overall  at* 
traction  for  me  was  the  receiver  front  end  afKl 
Its  ability  to  work  in  a  multi-transmitter  high- 
RF  environment  and  to  resist  basic  front  end 
overload. 
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Number  7  on  your  Feedback  card 


by  Gordon  West  WB6NOA 


The  GAP  Voyager  DX 

We  compare  the  Voyager  with  a  dipole  in  free-space. 


GAP  Antenna  Products ^  Inc. 

6010  BIdg,  B 

H,  Old  Dixie  H(gh%vay 

Vero  Beach,  FL  32967 

Telephone:  (407)  778-372S 

Price  Class:  $399 


Dipole  antennas  and  verticals  are  ttie  most 
popular  choice  for  an  easy  way  to  gat 
down  on  40  meters,  80  meters,  and  160  me* 
tars.  On  the  "low  bands'*  you  will  regularly 
hear  amateur  operators  debating  whtch  an* 
tenna  will  perfomfi  better-^the  trap  vertical  for 
40m- 1 60m.  or  dipdes  for  these  bands. 

We  decided  to  test  our  three  independent, 
half-wavelength,  unloaded  dipoles,  featuring 
the  Centaur  Electronics  baluns,  against  a 
new  GAP  Voyager  OX  vertical  which  is  de- 
signed for  the  40m- 160m  band,  plus  addition* 
al  resonance  on  the  20  meter  band,  too. 

The  Dipoles 

Our  dipoles  for  40  meters,  80  meters,  and 
100  meters  have  been  In  place  for  about 
eight  months,  and  each  dipole  uses  the  Cen- 
taur Electronics  (Tucson.  Arizona;  60E/622- 
6672)  "Big  Bertha"  coaxial  choke  balun.  senai 
numbers  9457-9459.  These  monster  baluns 
were  suggested  for  our  comparison  by  Cerv 
taur  Electronics  because  ot  their  Teflon  insu- 
lation and  all  stainless  sleel  hardware,  ptus 
their  enormous  size — perfect  for  a  very  rainy, 
wet  Southem  Califomia  environment 

Our  comparison  dipoles  for  40  meters,  80 
meters,  and  160  meters  were  each  cut  to 
specific  band  resonance  on  the  usual  formula 
"length  (feet)  =  468/frequency  (MHz),"  where 
the  overall  antenna  length  equals  the  con- 


stant 468  divided  by  the  desired  operating 
frequency  in  MHz,  We  add  about  1-1/2  feet  of 
"^udge  factor**  at  each  end  of  our  wire,  and 
then  cut  the  wire  in  two  sections  to  be  at* 
tached  to  the  antenna  balun  and  egg  insula- 
tors, which  will  give  us  fine-tuning"  to  the  de- 
sired operating  frequency. 

Thanks  to  plenty  of  trees  at  the  installation 
location  of  Bob  Gregg  AB6CH.  we  were  able 
to  obtain  a  minimum  of  one-quarter  wave- 
length in  height  above  ground  on  the  160  me- 
ter band  to  give  us  the  best  possible  chance 
of  a  low  angle  of  radiation.  Each  dipole  was 
siightly  drooped^  and  this  is  approximately  the 
feed  point  height  where  our  RG-213  non-con- 
taminating coax  was  connected: 
1 60  meters     1 30*  elevated  feed  point 

(one-quarter  wavelength) 
80  meters       1 30*  elevated  feed  point 

(half  wavelength) 
40  meters       130'  elevated  feed  point 

(one  wavelength) 
We  chose  non-contaminating  RG-213  be- 
cause of  Its  solid  dielectric  which  would  not 
soak  up  moisture  during  the  California  winter 
rainstomis.  This  proved  to  be  a  gocMJ  choice 
for  us  after  last  winter's  storms! 

After  the  dipoles  were  hoisted  aloft,  it  took 
about  an  hour  or  two  of  pruning  and  adjust- 
ment of  each  dipole  with  its  individual  feed- 
line  to  bring  our  SWR  down  to  a  close  1;1.1. 


We  used  a  relatively  inexpensive  MFJ  SWR 
analyzer  up  on  the  roof,  and  then  double- 
checked  with  a  professional  AEA  SWR  ana- 
lyzer down  below  at  the  shack  at  the  busi- 
ness end  of  the  coax. 

We  were  impressed  with  the  Cen^ur  Elec- 
tronics t)alun  because  of  its  massive  size  for 
minimum  internal  f^R  losses,  the  three  big 
"eyes"  for  hoisting  the  balun  aioft  and  taking 
the  strain  off  of  the  dipole  wires,  and  the 
stainless  steel  wire  lugs  incorpofating  two  10- 
32  stainless  steel  binding  posts  with  stainless 
steel  wing-nuts  for  making  electricai  connec- 
tions from  the  antenna  elements  to  the  balun. 
We  could  have  used  the  bolts  a  bit  longer, 
because  both  Bob  and  I  managed  to  drop  a 
nut  on  the  relatively  short  binding  posts, 

The  three  dipoles  with  the  Centaur  baluns 
featuring  true  half- wave  performance  without 
any  loading  gave  us  consistenily  better  sig- 
nals from  the  West  Coast  than  from  other  sta- 
tions using  lower  dipoles  and  multiband 
dipoles  to  distant  stations  at  tiie  far  end  of  the 
nighttime  skywave  range.  Our  results  to  sta- 
tions well  within  the  typical  high-angle  sky- 
wave  range  at  night  were  almost  compara- 
ble—low dipoles  and  loaded  dipoles  do  about 
as  well  as  big  dipoles  elevated  way  up  when 
working  a  couple  of  hundred  miles  "easy 
path.**  But  for  reaching  out  to  the  furthest  ca- 
pabilities of  a  typical  nighttime  signal  on  40, 


Photo  A.  The  Centauf  "Big  Ber^a''  t:1  t}aiun 
used  on  the  dipoles. 
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Photo  B.  Sandy  Gregg  K06NUF  (Bob's  wife}  helps  with  the  GAP  antenna  installation  and 
element  adjustment  to  con}pensatB  for  roof  mounting. 
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Write  or  call 

for  our  latest 

"Used  List" 

and  flyer. 
We  want  to 

be  Your 
YaesUj  USA 
"Servicing" 

Dealer ! ! 


DEAR  HAM  FRIENDS, 

With  the  WINTER  season  in  full  swing,  the  time  is 
right  to  purchase  that  new  HF  TRANSCEIVER.  Yaesu 
OFFERS  some  TOP-OF-THE-LINE  products  to  enhance 
your  operating  skills  and  make  your  DX-ing  and/or 
Ragchewing  more  enjoyable  during  those  cool/cold  winter 
months  ahead.  Call  or  Write  us  for  a  quote  on  trading 
your  equipment  because  "SERVING  YOU  IS  OUR 
BUSINESS  AND  MOST  OF  ALL  OUR  PLEASURE']]  73! 
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Photo  a  Justin  Gregg  KD6VGG  puts  the  final 
toucties  on  ttiB  top  capacity  hat  before  the 
Voyager  goes  into  place. 

80»  and  160  meters,  the  much  lower  angle  of 
radiation  from  the  well-elevated  dipoles  with 
the  Centaur  baluns  gave  us  a  definite  edge 
over  your  typical  roof-top  dipole  installation. 
These  typicaJ  installations  are  perfectly  ade- 
quate for  short-  and  medium-range,  but  not 
adequate  to  really  work  to  the  extent  of  '*DX" 
with  a  full-length  dipoie  elevated  a  minimum 
of  one-quarter  wavelength  above  the  ground. 


Photo  D.  The  Voyager's  hinged  base  atiows 
for  an  "easy"  titt-up. 


Conduslon  on  Dipoles 

They  work  terrific  when  elevated  at  least 
one-quarter  wavelength  above  the  ground, 
with  each  side  a  natural  one-quarter  wave- 
length off  of  a  professional  balun,  fed  with 
any  length,  non-contaminatmg,  big  coax  di- 
rectly to  your  transceiver  without  the  require- 
ments of  a  manual  or  automatic  antenna 
tuner.  If  you  can  operate  right  in  the  middle  of 
that  "sweet  spot"  where  the  dipole  has  natural 
resonance,  you  can  minimize  any  tuner  loss- 
es by  going  direct  and  keeping  your  coax 
"cold"  to  any  standing  waves  coming  back 
down  the  outside  braid.  The  Centaur  balun 
sees  to  that,  too,  even  slightly  off  of  operating 
frequency  resonance. 

The  GAP  Comparison 

Rich  at  GAP  Antenna  Products  makes  a 
valid  point  that  not  ail  hams  have  150-foot  pine 
trees  to  suspend  dipoEe  feed  points,  and  we 
should  test  the  Voyager  on  the  lower  bands 
versus  our  dipoles.  We  ordered  a  Voyager  DX 
that  was  shipped  United  Parcel  Service  to 
Bob's  QTH  in  Fountain  Valley,  California. 

**When  you  look  at  the  box,  it's  hard  to 
imagine  that  an  aluminum  vertical  antenna 
that  stands  45  feet  tall  is  on  the  inside  disas- 
sembled. And  when  I  mean  disassembled,  [ 
mean  disassembled!"  comments  Bob  Gregg 
AB6CH.  Bob  is  no  newcomer  to  putting  an- 
tennas  together— he  regularly  holds  "antenna 
parties"  for  his  General  code  class  students 
who  are  upgrading  from  Technician  to  Gener- 
al class,  and  exploring  the  fabulous  world  of 
high  frequency  operating. 

The  GAP  Voyager  DX  has  been  reviewed 
by  several  antenna  experts,  and  most  agree 
that  size  alone  at  45  feet  tail  spells  good  per- 
formance on  the  lower  bands  when  com- 
pared to  popular  20-foot  trap  verticals  featur- 
ing high  Impedance  L7C  networks  to  create 
resonance  on  popular  ham  bands  without  the 
use  of  a  tuner  But  the  GAP  Voyager  does  not 
use  L/C  tfaps,  and  resonance  on  20  meters, 
40  meters,  80  meters,  and  160  meters  is  ac- 
compHshed  by  capacilive  loading  by  a 
labyrinth  of  elements,  rods,  wires,  and  a  very 
large  capacitive  top-loading  hat.  The  last  time 
I  remember  seeing  and  working  with  a  top- 
loading  hat  was  back  m  the  days  of  2  MHz 
marine  radio,  and  the  top-hat  was  necessary 
to  give  us  enough  loading  capability  to  run 
down  the  antenna  PA  coil  to  tap  in  for  peak 
resonance. 

It  took  us  two  days  to  get  It  up  and  ftying. 
I  will  attest  to  the  many  recommendations 
in  the  instruction  sheets  on  a  fair  amount  of 
tension  on  the  non-conductive  guy  wires,  and 
the  details  on  how  important  the  mechanical 
interaction  is  with  the  performance  of  the 
dipole. 

We  fed  the  Voyager  DX  with  the  same  type 
of  non-oontaminating  RG-213  coax  that  were 
also  feeding  our  dipoles.  Each  coaxial  cable 
connector  featured  Teflon  insulation  to  ensure 
no  arc*over  in  wet  weather.  Three  counter- 
poise wires,  each  57  feet  long,  were  also  re- 
quired  for  the  proper  operation  of  the  GAP 
Voyager.  The  GAP  was  mounted  on  Bob 
Gregg's  roof.  A  cast-iron  vent  pipe  was  the 
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Photo  E.  The  Voyager  in  place  on  the  roof. 
Different  measurements  must  be  applied  to 
roof  mounting — 40  meters  needed  a  specific 
quarter-wave  radial. 
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Photo  F.  Bob  Gregg  AB6GCH  tests  the 
Voyager  with  comparisons  to  dipoles  up  100 

■WPb 

perfect  support  to  keep  the  base  in  place 
without  fear  of  ft  slipping  horizontally  during 
the  delicate  antenna  raising; 

[EdrtOF's  note:  For  the  purpose  of  this  re- 
view, our  Intrepid  reviewer  instated  the  45- 
foot  vertical  Gsp  Voyager  on  a  rooftop. 
Please  keep  in  mind  that  the  manufacturer 
recommends  ground  mounting  rather  than 
roof  rrK>unting  due  to  the  Voyage  fs  size,} 

Once  everything  was  In  place,  we  took 
some  roof  measLirements  with  the  MFJ  SWR 
bridge  and  foynd  that  we  needed  to  lower  the 
GAP  back  over  on  its  hinged  base  for  sonne 
fine-tuning  of  the  160  meter  and  80  meter 
bands.  We  set  60  to  8775  kHz.  and  1 60  to 
1975  kHz,  On  40  meters^  we  straddled  the 
CW  and  voice  portion  of  the  barKi  v^ere  Bob 
conducts  regular  code  practice  nets  with  stu- 
dents as  far  away  as  1 ,000  miles. 

Then  came  the  big  test— the  GAP  Voyager 
mounted  up  about  25  feet  on  the  rooftop,  ver- 
sus the  three  half-wavelength  dipoles  hoisted 
well  over  100  feet  In  the  air  at  their  feed 
points,  with  a  slight  droop  to  keep  the  dipoles 
within  the  property  line.  Would  the  Voyager 
blow  the  dspoEes  away? 

Our  first  discovery  was  power-line  noise. 


We  used  a  professional  Daiwa  switch  to  go 
between  the  verlicat  and  the  dipoles,  and  at 
different  times  o\  day  different  power  lines 
around  the  block  would  give  us  noise  more 
on  one  antenna  than  the  other,  and  then  just 
the  opposite  at  night.  But  we  did  find  the  low- 
er-mounted vertical  more  susceptible  to  noise 
coming  from  surrounding  houses  than  the 
well*elevated  dipoles.  And  there  were  times 
that  the  dipoles  picked  up  more  power-line 
noise  from  distant  arcing  insulators  than  did 
the  vertical.  So  the  best  bet  was  to  have  the 
capability  to  switch  back  and  forth  to  mini- 
mize noise  pick-up. 

Ground-wave  contacts  gave  both  antennas 
an  almost  equal  rating.  Some  said  the  dipoles 
were  louder  than  the  vertical,  yet  the  vertical 
was  sometimes  heard  better  than  the  dipoles. 
We  thought  that  polarization  would  make  a 
major  difference  to  different  groundwave 
polarizatkins,  but  not  necessarily  so.  We  did 
confirm  that  ground-wave  mobile  stations 
heard  the  vertlcaf  better  than  the  dipoles,  and 
ground-wave  base  stations  also  running 
dipoles  heard  the  dipoles  better  than  the 
verticaL 

When  nighttime  settled  in,  short-skip  sky- 
wave  stations  heard  both  antenna  systems 
ker*3mash  with  signals  well  above  S9.  These 
stations  from  300  miles  to  600  mi(es  away  all 
commented  that  both  the  Voyager  and  the 
dipoles  were  almost  equal  in  strength,  and 

''If  you  have  capabilities 

of  keeping  the  antenna 

tied  down  in  big  winds,  a 

big  vertical  antenna  is 
weii  worth  its  height. 


Sf 


both  were  a  lot  touder  than  loaded  verticals 
and  tow-level  dipoles.  However^  there  would 
now  and  then  be  a  station  that  would  com- 
ment that  our  system  was  not  performing 
nearly  as  well  as  a  lady  ham  down  the  street 
who  had  a  series  of  dipoles  just  above  roof 
level  And  this  makes  sense— the  lower  to  the 
ground  you  mount  your  dipoles,  the  higher 
the  angle  of  radiation,  and  conceivably  better 
signal  to  a  short-skip  station  only  a  couple 
hundred  mHes  away.  So  whenever  you  are 
comparing  antennas,  keep  in  mmd  that  it  is 
perfectly  nom^a)  for  nearby  stations  to  some- 


times get  better  signal  reports  off  of  a  tower- 
mounted  antenna  system  than  you  may  have 
w(th  a  superb  antenna  system  mounted  up 
high  where  it  should  be  for  best  OX. 

As  the  evening  wore  on.  signals  to  the 
edge  of  good  DX  sky  wave  range  began  to 
pound  In  on  both  the  well-elevated  dipoles 
and  the  verticaL  At  times  these  DX  signals 
would  peak  on  the  verticaL  then  at  other 
times  peak  on  the  dipole.  At  no  time  could 
these  signals  be  heard  off  of  the  low-elevated 
dipoles  down  the  street. 

Early  in  the  morning,  the  vertical  had  two 
hours  of  better  reception  than  the  dipoles — 
sometimes  hearing  distant  stations  on  80  me- 
ters and  160  meters  that  the  dipoles  would 
only  have  heard  as  noise.  And.  at  all  times, 
signal  reports  exchanged  with  these  distant 
statk^ns  were  always  commensurate  with  re- 
ception— the  stronger  you  hear  them,  the 
stronger  they  will  hear  you  on  a  particular  an- 
tenna. However,  as  noise  would  come  up 
from  arcing  power  lines  in  the  early  morning 
fog,  the  dipoies  would  sometimes  have  an 
advantage  over  the  vertical.  The  vertical  Voy- 
ager was  a  hot  antenna,  but  also  picked  up  a 
fot  more  man-made  noise  because  of  its 
proximity  to  the  neart»y  power  feeds- 
Conclusions 

1.  Bigger  is  better 

2.  It's  a  close  match  between  the  vertical 
and  the  dipoles  If  the  dipoles  are  at  least  one- 
quarter  wavelength  to  one-half  wavelength 
above  the  surface  of  the  ground.  That's  not 
easy  to  do  unless  you  have  big  trees. 

3.  The  Voyager  fs  an  effective  way  to  work 
DX  with  a  roof  top  antenna  only  45  feet  tall 
down  on  160,  80,  and  40  meters.  The  Voy- 
ager won  "tiands  down"  on  the  lower  bands 
when  compared  to  other  loaded  and  trap  ver- 
ticals half  its  size. 

4.  You'd  better  have  understanding  neigh- 
bors—the Voyager  is  a  shocker  when  you 
see  It  for  the  first  time  up  on  the  roof. 

Which  way  to  go?  If  youVe  got  a  lot  of 
trees  well  over  100  feet  around  you,  dipoies 
are  an  effective  way  of  getting  plenty  of  bang 
for  just  a  few  bucks  with  those  bucks  going  to 
a  quality  balun.  If  you  don't  have  big  trees, 
consider  a  big  antenna  mounted  on  your  roof 
with  an  elevated  feed  point,  if  you  have  capa- 
blfitles  of  keeping  the  antenna  tied  down  In 
big  winds ^  a  big  vertical  antenna  is  well  worth 
its  height. 
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Number  8  on  yow  Feedback  card 


The  Antenna  Elevator 

The  closest  thing  to  a  skyhook. 

by  Frank  DiStefano  WB2DZF 


NO  loDger  do  you  need  to  test  your  nerves 
and  risk  your  life  to  repair  nature's  we^ 
and  tear  an  your  beam  antenna.  Build  this 
simple  Antenna  Sled  and  bring  your  prob- 
lems down  to  earth. 

Background 

Ten  years  ago  at  a  hamfcst  I  acquired  70' 
of  Rohn  45G  tower.  On  top  of  this  1  put  a 
Wilson  System  40  triband  beam  antenna- 
This  was  no  small  project  as  this  antenna  has 
10  elements  with  four  full -sized  20  meter  el- 
ements on  a  26*fooi  boom,  all  weighing  in  at 
80  pounds.  After  much  strain  and  wild  and 
dangerous  gyrations,  the  antenna  was  put  in 
place  and  proved  to  be  an  excellent  antenna. 
Now  this  all  sounds  great,  but  what  do  you 
do  when  you  have  to  make  repairs  or  adjust- 
ments? 

Initially  I  thought  it  would  have  been  nice 
to  have  an  elevator  on  the  side  of  the  tower 
to  raise  or  lower  the  whole  assembly  (anlen- 
na,  mast  and  rotator),  but  my  climber  had 
been  eager  to  get  the  installation  completed 
before  winter  set  in,  and  1  capitulated  That 
was  a  mistake.  Within  a  short  time  the  an- 
tenna showed  a  high  SWR  and  it  was  inter- 
mittent in  a  wind:  a  loose  connection,  but 
where?  So,  the  antenna  just  sat  ihere  for  a 
few  years  until  the  ice  storm  of  '91  finished 


it  off!  Pan  of  the  ameiina  fell  to  the  ground 
and  the  rest  was  lowered  in  a  some\)^  hat  con- 
trolled faU.  I  rebuilt  the  antenna  but  I  Imd  to 
come  up  with  a  way  to  raise  it.  I  was  not  go- 
ing to  go  through  the  previous  experience 
again. 

A  Better  Way  to  Raise  It 

I  had  to  come  up  with  something  to 
lift  the  antenna  to  its  mounting  height, 
but  the  tower  guys  were  a  major  obstacle. 
So  I  devised  an  "elevator"'  that  allows 
the  antenna  to  be  raised  by  disconnecting 
the  lower  guys»  raising  the  antenna,  rccon* 
necting  the  lower  guys«  disconnecting  the 
upper  guys,  raising  the  antenna  further 
and  reconnecting  the  upper  guys. 

While  ihcrc  is  some  climbing  to  bolt  the 
unit  to  the  tower,  the  heavy  work  of 
wrestling  the  cumbersome  beam  is  eliminat- 
ed. The  antenna  can  be  brought  down  to 
within  seven  feet  of  the  ground.  This  allows 
me  to  work  on  a  small  stepladdar  to  make 
repairs  and  adjustments. 

The  unit  is  guided  by  two  guide  wires  an- 
chored at  the  top  and  bottom.  These  wires 
(or  cables)  are  attached  to  a  piece  of  angle 
bolted  to  the  tower  and  passed  through  four 
guides  welded  to  the  elevator  With  the  ele- 
vator at  its  raised  position  it  is  bolted  to  the 


tower  with  eight  1-1/2"  x  1/4"  "IT^  bolts. 

The  elevator  is  raised  to  its  position  by 
means  of  a  boat  trailer  winch  fitted  with 
3/16"  cable  which  runs  through  a  block  at 
the  top  of  the  tower,  then  back  down  to  the 
bottom  of  the  elevator  For  the  top  bearing  1 
made  a  bushing  out  of  plastic.  A  bearing 
supplied  by  the  tower  manufacturer  could  be 
easily  adapted  if  you  prefer  not  to  make  your 
own.  The  masi  is  made  of  2"  pipe  and  the 
weight  of  both  the  antenna  and  the  mast  is 
carried  by  the  rotator 

Appri>priate  threading  of  Ite  feedlinc  and 
rotator  wires  are  key  to  allowing  the  antenna 
to  be  lowered  within  easy  reach  of  the 
ground.  Start  by  threading  the  feedline  and 
rotator  wires  inside  the  tower  until  you  reach 
the  tower  midpoint.  Then  bring  all  the  wires 
outside  of  the  tower  and  back  down  to  your 
waiting  antenna.  Now.  hookup  and  testing 
can  be  done  on  the  ground. 

Now  you  are  ready  to  lift  your  assembly 
to  the  top  of  the  tower  When  in  place^  you 
can  tape  or  wire-tie  the  wires  to  the  towet 

1  much  prefer  the  guyed  tower  to  the  free- 
standing tower  because  I  don*t  want  any 
concrete  10  contend  with  when  installing  or 
removing  the  tower  ai  a  later  date.  The  ele- 
vator is  made  of  3/16"  x  2"  angle  iron  and  is 
of  welded  construction.  While  you  could 


Fkoto  A.  The  mast  bearing  and  guide  wires  passing  through  their 
guides-  The  hoisting  cable  can  be  seen  passing  down  to  the  bottom  of 
the  elevator 
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Photo  B.  The  rotator  and  guide  wires  attached  to  their  eye  bolts  and 
passing  through  the  guides  on  the  elevator. 


y"    ^ 
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Photo  C.  The  completed  assembly,  ready  to 
be  raised  into  position. 


bolt  it  together,  it  seems  everyone  knows 
someone  with  a  welder.  Or,  it  should  not 
cost  much  to  hire  someone  to  do  it. 

Figures  1  an  2  show  the  dimensions  I 
used,  but  these  can  be  altered  to  suit  your 
tower  and  rotator. 

The  antenna  has  been  up  for  about  one 
year  now  and  everything  is  working  fine,  if  I 
have  to  lower  the  antenna,  it  should  take 
about  an  hour  and  require  only  two  people 
working  at  a  leisurely  pace,  safely! 
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Figure  L  Top  view  of  the  e  levator. 
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Figure  2.  End  view  (top),  side  view  (middle),  and  guide  cable  anchor  (bottom). 
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2S21  W.  LaPalma  tK  •  Anaheim,  CA 92&01  -  714-952Z1H 


■Smart 

Battery 
Charger 

JUN  87  QST 

BY  WARREN  DION  NIBBH 

FOR  GEL  CELLS  or  LEAD  ACID  BATTERFES. 
Feet^res:  Preci&lon  temperature  tracking  voltage 
reference  &  three  modo  charging  sequence. 
Standard  kit  is  for  12V  ®  V2  or  1  Amp,  user 
selectable.  Can  b^  connected  to  the  battery 
indeflnateiy,  will  not  overcharge.  Weighs  2  pounds 
and  measures  4*'W  x  5y2"D  x  ZVi^H.  Finished 
enctosyre  included  m  kit. 

Complete  Kit  Only $50.95 

Assembled  &  Tested  . , $79.95 

CA  Residents  add  7.75%  safes  tax.  SSH:  $5.00 

(insured).  Foreign  orders  add  20%.  For  mof^  info 

or  price  fhl;  send  legai  size  SASE  (55C)  to: 


2521  W.  La  Raima  #K  <  Anaheim,  CA  92301 
(714^  952-21 14  -  FAX:  {7l4)  SS2-32SI) 
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Nymber  9  on  your  Feedback  card 


Specialized  Top-Band 
DX  Receiving  Loop 

Listen  to  the  action  on  160  meters. 


by  Richard  Q.  Marris  G2BZQ 


The  'lop-band"  covers  from  1.8  MHz  to  2 
MHz  and  is,  therefore,  the  only  amaieur 
transmitting  band  in  the  MF  specinim  (300 
kHz  to  3000  kHz). 

On  top-band  it  is  not  uncommon,  when 
using  a  convemiona!  antenna,  to  hear  Euro- 
pean stations  working  traffic  with  North 
America,  yet  alt  one  can  personally  hear  is  a 
weak  signal  deep  in  the  typical  high  ambient 
noise  level,  or  no  signdi  at  alJ.  Many  there- 
fore build  a  simple  loop  receiving  antenna 
consisting  of  several  [urns  of  wine  around  a 
framework,  resonated  by  a  variable  capaci- 
tor, and  transformer-coupled  to  the  receiver 
with  a  singie  wire  turn  alongside  the  main 
msonant  winding-  The  results,  though  possi- 
bly better,  are  often  disappointing,  with 
weak  signals  and  high  ambient  noise.  If  you 
add  ii  preamplifier  to  boost  the  weak  signals 
and  it  will  also  amplify  the  ambient  noise 
prorata. 

Yet  with  a  properly  designed  MF  loop  it  is 
quite  possible  to  comforuibly  hear,  and  read, 
previously  inaudible  transatlantic  and  other 
DX  signals.  Such  a  loop  has  to  be  designed 
to  give  peak  performance  for  just  the  200 
kHz  between  L8  MHz  and  2  MHz»  resisting 
the  temptation  to  take  in  as  wide  a  frequency 
range  as  possible.  The  loop  dimensions  are 
somewhat  dictated  by  the  domestic  environ- 
ment. 

The  top-band  loop  antenna,  properly  de- 
signed, can  produce  good  reception  of 
transatlantic  signals  which  otherwise  caimot 
be  identified,  or  heard,  with  the  available 
conventioDai  antenna. 

Bbtory 

The  loop  receiving  antenna  has  been 
around  since  the  earliesi  days  of  wireless  in 
connection  with  DF  (direction  finding)  re* 
quinements,  on  oceangoing  vessels  in  those 
days  when  the  ocean  Imer,  not  the  airliner, 
reigned  supreme.  It  is  therefore  useful  to 
sindy  old  relevant  textbooks  covering  the 
1920s  to  19405,  such  as  Terman*  and  The 
Handbook  of  Technical  Insrnicsion  for  Wfre- 
tess  Telegraphists*,  By  far  the  best  is  the 
1938  edition  of  The  Admimlty  Handbook  of 
Wireless  Telegraphy.*  This  two- volume 
book  was  a  standard  training  manual  used 
throughout  the  armed  services,  merchaniile 
marine  colleges,  and  many  other  training  es- 
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tablishmenis.  The  DF  section,  'T,**  has  never 
been  surpassed  for  locating  basic  informa- 
tion on  the  principles  and  properties  of  DF 
and  loop  antennas. 

MF  loops  are  divided  into  two  distinct 
types;  the  ''box**  form  (Figure  1)  and  the 
"pancake"  form  (Figure  2),  which  is  now 
more  commonly  known  as  the  spiral  loop. 
They  both  give  a  theoretical  "figure-eight** 
polar  diagram  of  reception  (Figure  3).  The 
Admiralty  Handbook  stales  thai  in  the  box 

form  'the  loops  are  of  the  same  dimensions, 
but  not  coplanar,  and  are  equivalent  to  a  sin- 
gle loop  of  'n'  times  the  area  in  a  plane  par- 
allel to  ihemselves,  plus  a  loop  at  right  an- 
gles of  area  equal  to  half  the  area  of  the  ver- 
tical side  of  the  box  frame.  Hence  zero  sig- 
nals will  not  he  obtained  when  the  frame  is 
exactly  at  right  angles  to  the  line  joining  it  to 
the  transmitter."  This  is  contrary  lo  generally 
held  assumptions.  Also,  "In  the  pancake 
form  the  total  EMF  is  the  sum  of  the  sepa- 
rate EMFs  in  the  loops,  these  being  propor- 
tional to  the  dimensions  in  each  case.  It  is 
equivalent  to  one  Loop  whose  area  is  the 
sum  of  ihe  individual  areas,  tmd  gives  zero 
signals,  when  the  plane  is  at  right  angles  to 
the  transmitters."  More  recent  textbooks  ap- 
pear to  gloss  over  these  statements,  and  scl- 


Photo  A.  The  top -band  Feceiving  loop. 


dom  mention  the  spiral  loop.  Too  difficult  to 

make? 

The  above  indicates  that  at  MF  frequen- 
cies the  pancake,  or  spiral,  loop  should  be 
superior  to  the  box  loop.  The  loop  can  be 
any  symmetrical  shape,  e.g.  square,  dia- 
mond, triangular  or  circular.  The  ideal  shape 
appears  to  be  circular,  and  is  also  the  most 
difficult  to  construct  in  spiral  fomt  In  prac- 
tice, a  near  circle  can  be  obtained  by  using 
an  octagonal  framework-  The  size  of  the 
loop  wilU  in  practice,  be  influenced  by  ihe 
domestic  operating  (and  storage)  space 
available.  Furthermore,  textbooks  and  per- 
sonal experiments  indicate  that  the  variable 
capacitor  should  be  set  ai  near  minimum  ca- 
pacity, with  maximum  wire  turns,  to  obtain 
maximum  signal  strength  and  minimum  am* 
bient  noise  at  ihe  target  frequency  (i.e.  L8- 
2.0  MHz),  Rotation  of  the  loop  will  also  re- 
duce or  eliminate  adjacent  interfering  signals 
to  the  one  being  read. 

Loop  Description 

The  loop  circuit  shown  in  Figure  4  shows 
an  11 -turn  spiral  loop  in  octagonal  shape, 
which  is  very  close  to  circular  in  shape,  with 
an  outside  diameter  of  30  inches.  The  turns 
are  held  apart  by  threading  through  12-way 
2-amp  polythene  temiinal  blocks,  which  are 
a  convenient  5/16"  apart,  center  to  center, 
thus  reducing  the  proximity  effect.  The  loop 
is  brought  to  resonance  by  a  balanced  circuit 
2  gang  X  500  pF  per  section  variable  capaci- 
tor (C3  +  C4)  with  150  pF  capacitors  CI  and 
C2  in  series.  These  2  gang  x  5{X)  pF  variable 
capacitors  are  readily  available  from  suppli- 
ers, on  the  surplus  market,  or  salvaged  from 
an  old  MW/LW  domestic  radio.  Built-in 
trimmers  should  be  removed  if  fitted.  When 
C3  +  C4  plates  are  not  more  than  5%  en- 
meshed, 2  MHz  is  resonated.  Tuning  is 
smooth  and  easy  with  a  large  3"  diameter  in- 
strument knob~no  slow-motion  drive  is  re- 
quired 

Coupling  to  the  receiver's  SO-ohm 
impedance  input  is  via  C5  (470  pF)  and  a 
short  length  of  RG58  feedUne.  Originally  C5 
was  a  variable  capacitor  to  adjust  the  degree 
of  coupling.  t//jder-coupling  is  indicated  by  a 
naiTowband  weak  signal,  and  av^r-coupling 
by  a  double-hump  wideband  effect.  The  opti- 
mum coupling  is  just  under  the  over-coupling 


Figure  L  Box  form. 
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LI  =  1 1  Turn  Loop 
Approx.  30'  Diameter 


C1,C2 

=  150  pF 

C3,  C4 

-=  Dual  500  pF 

Variable 

C5 

=  470  pF 

Sktl     : 

=  50  Ohm  to  Rcvr 

Skt2 

s  Optional  Ground 

Socket 

Box 


Skt  1 


6  Skt2 


Figure  2,  Pancake  (or  spiral)  fomL 


Figum  4.  Topband  circuit 


point  where  the  doubb  hump  turns  into  a 
single  peak  Conveniently,  this  worked  out  at 
47  pt  (C5).  Anyone  using  a  SOOohm  twin 
feedline  (or  oihcr  impedance)  should  revert 
10  a  variable  C5  to  arrive  ai  the  nece^ary  ca- 
pacity value.  Though  an  optional  grounding 
socket  has  been  shown  (Ski  2),  no  real  ad- 
vantage is  apparent.  Using  an  earth  connec- 
tion to  a  domestic  water  pipe  increased  the 
ambient  noise,  and  another  earth  connection 
slightly  decreased  it.  By  far  die  best  method 
appears  to  be  making  an  earth  connection  to 
the  receiver  adjacent  to  the  low  impedance 
coaxial  input.  The  whole  of  the  tuning  unit 
must  be  enclosed  in  a  metal  box. 


Performance  has  been  very  gratifying  in 
as  much  as  transatlantic  CW  signals  are 
quite  clearly  heard  and  read  with  a  sensitive 
receiver,  whereas  they  cannot  be  heard  al  all 
or  be  barely  heard  on  a  conventional  wire 
antenna,  A  preamplifier  has  not  been  found 
to  be  necessary,  as  the  whole  loop  is  peaked 
over  a  mere  2C)0  kHz  band  (L8-2  MHz),  Ro- 
tation of  the  loop  rediices/eliminates  inter- 
ference from  other  stations,  and  local  man- 
made  noise. 

Construction 

The  mechanical  structure  (Figure  5)  con- 
sists of  four  lengths  of  good  dry  timber,  30" 


Nun 


Max 
Signat 


Max 

Signal 


Figure  3.  l\pkai  polar  diagram  of  reception. 


X  5/8"  X  1/4",  with  a  hole  drilled  in  the  cen- 
ter of  each  where  glue  is  applied  and  the 
lengths  secured  with  a  bolt,  a  nut  and  wash- 
ers, adjusting  the  limbs  to  45  degrees  as 
shown.  At  the  end  of  each  limb  a  l2-way  2- 
amp  polythene  terminal  block  is  fitted. 
These  blocks  are  used  to  secure  the  loop 
turns  in  place*  approximately  5/16"  apart, 
thus  providing  an  11-tum  octagonal  spiral 
winding,  which  is  as  near  the  ideal  circular 
shape  as  possible. 

The  loop  winding  (Rgure  6)  consists  of 
PVC-covered  htx)k-up  wire  (7/0.2  mm  with 
an  overall  outer  diameter  of  1.2  mm).  Com- 
mence the  winding  at  the  bottom  outside  ter* 
mtnal  block  insert  and  proceed  counter- 
clockwise, in  a  spiral,  terminating  at  ihe  in- 
ner insert.  The  icrminal  block  insert  grub 
screws  should  be  tightened  about  once  per 
turn  to  hold  the  winding  rigid.  Leave  suffi- 
ciently long  wire  tails  for  later  connection  to 
CI  and  C2. 

The  above  eight-prong  wound  loop  frame 
is  bt>lted  to  one  end  of  a  23"  x  0.8"  x  0.8" 
vertical  timber  support  (Figure  5).  the  other 
end  of  which  is  screwed  and  bracketed  to  a 
12"  X  9"  X  1"  base.  For  the  base,  a  gray  in- 
verted TV  snack  tray  was  used,  which  lost 
its  original  identity  and  provided  an  aitrac- 
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4  X  Lefi0Oi8  Timber 
30*  X  5/8"  X  1/4* 


Glue  ard  Boll 


Sm12  Way2  Amp 
Terminal  Blocks 


Metal  Box 
6"  X  4"  X  4* 


Verticaf  Support 
23 "  X  0.8"  X  0.8'- 


Mslal  Box 


Base  12"  x  r  x  T 
(See  Text) 


(Ud  r8fnove<l) 


C3  +  C4 


Bracket 
rammete 


Front  Vmw 


Side  View 


Figure  5.  Mechanical  siruclune- 


11  Complete  Turns 
Taken  Counter- 
clockwise Through 
2  Amp  Terminal  Blocks 


Ends  of  Loop  Taken 
Through  Grommet 


ExltGrommet 
for  RG58 


Rear  View 


tivdy-shaped  molded  base.  As  the  base  is  1** 
deep,  it  is  weighted  with  a  sirip  of  3/4" 
wood  underneath.  Other  base  construction 
ideas  will  come  to  mind.  The  metal  box  used 
measures  6"  x  4"  x  4".  and  has  a  removable 
lid  mounted  as  shown  in  Figure  5.  The  box 
size  is  not  critical.  The  variable  capacitor  C3 
+  C4  is  mounted  on  Ihc  front  panel  as 
shown-  The  two  ends  of  the  Soop  are  taken 
through  an  insulated  grommet  in  the  center 
rear  of  the  box  (Figures  5  and  6),  Sixty  inch- 
es of  RG58  coaxial  feedline  is  taken  through 
a  rear  grommet,  or  via  a  coaxial  socket  to 
the  receiver  (Figure  6). 

OperatioE 

With  the  loop  connected  to  the  receiver, 
tune  the  latter  to  2  MHz  and  rotate  C3  + 
C4  to  maximum  signal,  which  should 
occur  with  the  rotor  plates  not  more  than  5% 
enmeshed.  Repeal  this  procedure  at  1.8 
MHz.  When  tuned  to  a  signal,  the  loop 
should  be  rotated  for  maximum  signal. 
Rotation  either  side  of  this  point  will  re- 
duce/eliminate interference  from  oiher  sta- 
tions, and  specific  manmade  interference. 
You  will  find  that  the  loop  will  nine  to  the 
HF  end  of  the  medium  wave  broadcast  band 
but  performance  starts  to  fall  off  below  1 700 
kHz,  as  the  loop  has  been  designed  for  peak 
performance  between  1.8  MHz  and  2  MHz 
only.  9 

♦Useftil  Reading 

1.  Handbook  of  Wireless  Telegraphy 

19S8,  published  by  His  Majesty's  Stationery 
Office,  London, 

2.  Radio  Engineering  (Second  Edition)  by 
RE.  Terman  Sc.D.,  1937. 

3.  Handbook  of  Technical  Insiruciion  for 
Wireless  Telegraphists  by  H.M.  Dowsett  & 
L.E.Q.  Walker,  Seventh  Edition,  1942. 

4.  Measurements  in  Radio  Engineering  by 
EE,  Terman,  First  Edition  1935* 

5.  Others:  Antennas  by  Kraus  and  The 
ARRL  Antenna  Book. 


Figure  6.  Loop  winding  detail. 


Parts  List 

01,02 
C3  +  C4 

05 
Sktl 

150  pF  silver  mica  capacitors 

2  gang  x  500  pF  per  sectk>n  robust 
variaUe  capacitors                             . 

470  pF  silver  mk:a  capacitor 

Coaxial  feed  ine  RG56  60"  long 
maximum 

Skt2 
Wif0 

Optional  earth^^nnecting  socket 

PVC  hook-up  wife  7/0.22  mm  and 
1.2mmo/d 

6 

4 
1 

2  amp  pofythene  temiinaf  Wocks 
Dry  limber  lengths  30"  x  5IB"  x  1/4" 
Vertical  support:  dry  timber 
23"  X  0.8"  X  0.6" 

1 

3"-diametef  instrument  knob 

1 

Box,  typically  6'  x  4"  x  4", 
with  removable  lid 

1 
2 

Base,  approximately  12"  x  9"  x  r 
Plastic  grommets 
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April  28,  29,30,  1995 


General  Chairman,  Ken  Allen,  KB8KE 


Asst.  General  Chairman,  Dick  Miller,  N8GBU 


#  Giant  3  day  Flea  Market 


#  Exhibits 


#  Activities  for  the  Non-Ham 


When  and  Where 

April  28,  29  and  30, 1 995;  Dayton.  Ohio  at  Hara  Arena 

Communications 

FAXMair  (information  sent  to  you  via  FAX):  (513)  276-6934 

BBS  via  America  Online:  Keyword  Ham",  Select  ^Hamvention*' 

PHONE:  (513)  276-6930.  For  fast  response,  please  obtain 
the  committee  Voice  Mail  box  numbers  via  FAXMail  or  BBS. 

FAX  (incoming):   (513)274-8369 

MAIL:  Hamvention,  Box  964,  Dayton,  Ohio  45401 -0964 

Special  Services 

Lodging  infomnation  and  special  award  nomination  forms  are  in 
our  1994  Program.  Call  FAXMail  or  BBS  for  more  information. 

License  Exam  by  appointment  only.  Call  FAXMafl  or  BBS  for 
details. 

Deadlines 

In  order  to  have  time  to  return  tickets  to  you,  we  must  have 
advanced  resen/atfon  orders  postmarked  not  later  than 
April  8  (USA)  or  April  1  (Canada).  Tickets  will  not  be  mailed 
before  January  15th,  1995.  Ticket  requests  that  are  received 
AFTER  the  deadline  will  be  processed  and  HELD  for  pick-up 
at  Hara  Arena.  Tickets  can  be  picked  up  beginning 
Thursday.  April  27  at  8:00  a.m. 


Flea  Market 

Flea  Market  Tickets  (valid  all  3  days)  will  be  sold  IN  ADVANCE 
ONLY.  No  spaces  sold  at  gate.  A  maximum  of  3  spaces  per 
person  (non-transferable).  Electricity  is  available  in  a  portion  of 
the  last  Flea  Market  row  for  $40  additional  per  space.  Rental 
tables  and  chairs  are  not  available  in  the  Flea  Market,  Vendors 
Aft/Sr order  an  admission  ticket  for  each  person  when  ordering 
Flea  Market  spaces.  Please  send  a  separate  check  for  Flea 
Market  space{s)  and  admission  ticket(s).  Spaces  will  be 
allocated  by  the  Hamvention  committee  from  orders  received  by 
February  1 .  Please  use  1  st  class  mail  only. 

Notitication  of  Flea  Market  space  assignment  will  be  mailed  by 
March  15, 1995,  Checks  will  not  be  deposited  until  after  the 
selection  process  is  complete.  Please  indicate  in  the  box  below 
if  you  would  like  to  attend  regardless  of  Flea  Market  space 
assignment. 

Free  bus  service 

Free  bus  sen/ice  will  be  provided  between  Hamvention,  Air  Force 
Museum,  Salem  Mall  and  Forest  Park  Mall  parking  areas.  We 
are  investigating  ways  to  improve  service  to  hotels.  Please  call 
our  BBS  or  FAXMail  for  specific  information. 

Returned  Checks 

A  $20  service  charge  will  be  assessed  on  all  returned  checks. 


i 


HAMVENTfON  Is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc, 


Advance  Registration 

Enclose  check  or  money  order  for  amount  indicated  in 

U-S.  dollars  and  type  or  print  your  name  and  address  clearly. 

Make  checks  payable  to: 

Dayton  HAMVENTfON  Mail  to  - 

Dayton  Hamvention  Box  1446,  Dayton,  OH  45401-1446 


Flea  Market  tickets  Please  check  one  and  endose  two  checks. 

U  Send  admission  tickets  only  if  flea  market  space{s)  assigned. 

Q  Send  admission  tickets  regardless  of  ftea  market  space  assignment. 


Name 


Call 


Address 

City 


State 


Zip-h4 


Daytime  Phone  #  (       ) 


Evening  Phone  #  (       ) 


Admission 
(valtd  alt  3  days) 
Grand  Banquet 
Alternate  Activities 

Saturday  Luncheon  _ 
Sunday  Luncheon 

Flea  Market  t 

(Max. 3  spaces) . 


Electricity 
Covered  tent 


add 


How  Many 

@  $12.00*  $. 


@  S23.00' 


.@S9,00  $. 

.@  $8.00  S, 

.$35/1  space 
^$70/2  adjacent 

_$1 60/3  adjacent  $. 

_S40,00/space  $. 

.$230.00  ea.  $, 


!    Igil'M^W^BPT^"'^'"  ■ 


Total  $ 


•SI  5.00  at  door 
**$25.00  at  door,  if  available 
f  Admission  tkMBi  musl  be 
Oftiemd  with  fiea  mafket  spa(^s 


Numt>ef  10  on  your  Feedback  card 


Build  an  Efficient  HF 

Mobile  Antenna 

An  electrically  and  mechanically  sound  design  is  offered, 

with  easy  band  change  coils, 

by  Frank  Kamp  K5DKZ 


Short,  coil-loaded  antenna  designs  are  all 
compromises  when  compared  lo  fuIU 
sized  anEennas.  Resistance  losses  in  loading 
coils  and  low  input  impedances  (typically  3 
to  20  ohms)  are  the  main  efficiency-robbing 
factors.  Efficiency  can  be  optimized  by  using 
capacitive  top-loading  and  high-Q  bading 
coils.  Top  loading  reduces  the  number  of 
turns  needed  in  ihe  loading  coiL  Air-wound 
coil  designs  that  utilize  #12  or  heavier  wire 
will  maximize  Q  and  efficiency.  Spiral- 
wound  whips  are  also  favored  alternatives 
because  their  input  impedance  is  relatively 
high,  lypically  around  20  ohms.  A  design  op- 
timized for  efficiency  alone  might  take  on  the 
form  of  a  lai^ge-diameter,  spiral-wound,  sH- 
fool  coil  of  heavy  wire  topped  with  a  three* 
foot  diameter  capacity  hat  and  three-foot 
whip*  Such  a  design  would  work  well  electri- 
cally, but  would  pose  a  significant  mechanj* 
ca]  challenge  and  complicate  band  switching. 
My  past  mobile  activities  have  employed  a 


standard  center-loaded  whip  using  inter- 
changeable resonators  for  band  changes-  Tun- 
ing within  the  band  is  accomplished  by  ad- 
justing the  length  of  the  whip  at  the  top  of  the 
resonator.  This  type  of  antenna  works  reason- 
ably well  on  20  and  15,  but  becomes  top- 
heav7  and  flimsy  on  75  and  40  meters  when 
used  with  most  standard  mobile  masts.  A  sin- 
gle insulated  base  bumper  mounting,  along 
with  a  heavy  center-loading  coil,  result  in  a 
radiator  that  docs  not  always  remain  vertical 
at  highway  speeds.  The  '*siore*bought"  ver- 
sion I  used  over  a  period  of  15  years  also  de- 
veloped questionable  mechanical  and  electri- 
cal integrity.  Connections  to  the  mast  were 
n^chanically  swedged  instead  of  bmzed,  sol- 
dered or  welded. 

1  needed  a  mechanically  and  electrically 
sound,  vertical,  all-band  antenna.  The  main 
bands  of  interest  were  75,  40,  and  20  meters. 
Overall  height  was  to  remain  under  nine  feet, 
with  the  upper  three  feet  being  a  flexible 


whip,  I  wanted  a  design  optimized  for  effi- 
ciency and  easy  band  changing,  but  it  also 
needed  to  be  practical.  Use  of  commonly 
available  materials  was  an  important  factor  in 
keeping  costs  down.  The  end  result  is  a  very 
stable,  easily-mounted  antenna  that  uses 
quick  change  resonators  for  band  changes. 
The  resonators  are  pre-tuned  for  the  phone 
portions  of  each  band  and  use  a  common 
lhree*foot  whip.  Only  the  resonators  need  be 
swapped  to  accomplish  a  band  change. 

Tht  Reseoators 

The  75  meier  resonator  covers  3.7  thnxigh 
4.00  MHz  in  12  steps.  The  bandwidih  of  each 
coil  tap  is  20  kHz  between  2:1  upper  and  low- 
er SWR  points^  and  30  kHz  between  3:1  up- 
per and  lower  SWR  points.  Fine-tuning  at 
each  coil  tap  is  done  by  adjusting  the  length 
of  the  three-foot  whip.  Careful  adjustment 
will  bring  the  SWR  to  1:1  consistently  after 
the  matching  coil  tap  is  adjusted  for  a  50-ohm 
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TD  MAST 


1, 

2, 

3. 

4. 

5. 

6. 
7. 


SnLDER   ALL    CnNNECTIDNS    TD   MAST    BEFDRE   MOUNTING    PVC 

MAST    EXTENDS    3    INCHES    INTO   PVC 

3  SHEET    METAL    SCREWS    SECURE    PVC   TD   MAST    AT   EACH    END 

CUT    SLOT    IN   COIL   FURH   FDR   WIRE    LEAD   TD   MAST 

CENTER   DF   SDS39   GOES   TO  HAST  END  OF   LOADING  CDIL 
BY   PASSING  WIRE   THROUGH  PIPE   AND   SLOT 

ADJUST   CQIL   TAP   FDR   14   SWR   WITH   75   METER   RESONATOR 

BOND   GROUND   TD   VEHICLE   FRAME   AT   BASE   OF   HAST 


TO   TRANSMITTER 
50  OHM   COAXIAL 


i-5/8  INCH  DIA,  SCHED  40  PVC 


7-1/2' 


43    INCH  LENGTH  DF   l-L/4    INCH  DlA   STEEL   TV   MAST 

1-5/3  INCH  DIA.   SCHED   40  PVC  — 


tt8-32   STAIMLESS   THRU   BOLT 


MAST    CLAMP   TD   BUMPER 
MOUNTING   POINT 


SUPPORT    POINT  FOR    STANDOFF 
INSULATOR 


figure  I.  Mobile  mast  construction  detaiL 
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NO  TUNERS 

NO  RADIAL5 

NO  RESISTORS 

NO  COMPROMISE 

SIX  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

r««l«w  *n  Oct.  73. 1  BAA  *  S#p(.  TS,  1  MS         M  ircti  73, 1  »ae 

CO,  D*C.  1SSB         Hpr.  W^R.  91        Nov,  73,  4BM 

BILAL  COMPANY 

137  Mar>cha»1*r  [>r?va 

Flotisssnt,  Colofado  |toei  6 

(719*6*7-0650 


CRCLE  42  ON  fVEADCR  SEAViCi  CARD 


SAM 


Amateur  Radio 
Callsign  Database 


Flf>d  Hams  quickly  and  easily  by  Callsign  or  by 
Name-  Searcli  for  a  specified  City^  Sfate,  or  Zip 
CcxJe.  Print  wilh  standard  or  customized  oulput. 
Ideal  for  nr^ii«f>g  lists,  QSLs  elc.  MEW  FOR  ^94, 
searcfi  filters  Ihai  all<w^  you  lo  specify  FIRST  WME, 
UCENSE  CLASS,  ;«5E.  ADDRESS,  or  CALL 
SUFFIX,  AREA.  OR  PREFIX. 

SAM  Option  files  include  Courtfy  Cross  Refereno^^ 

Ucertse  Expiration  Date,  Full  Dale  of  Birth, 

Previous  Calls  amJ  Date  First  Licensed 

Requires  IB4^  Compatible  PC,    f  7.5  MB  of  hard 
drive  space,  and  higti-dansity  floppy  drive. 

NOW  AVAILABLE  ON  CD-ROM 

DtskVei^ion  S39.95         CD-ROM        $39  95 

SAAfOPTJONS  17  50  each 

Shipping  and  Handling  S5  00 

RT  SYSTEMS,  iNC 

B207  ^EPHANE  DRIVE  HUNTSVILLE.  AL  36802 

l-flOO-7Z3*€922of  1-205-fl82-9Z92 

Vtsa.  MasterCard  or  Discover 


CABLE  X-PERTS,  |NC.  ^-"^^'^^>^'^ 


lOOFTAiPSOOFT 


COAX 

FLEXIBLE  991 3  LQW  i.QSS 

UV  RES  DIRECT  BURJAL  JACKET. 
9913  EQUAL  LOW  LOSS 

UV  RESISTANT  JACKET, 50/FT 

FIG213/U  MIL-SPEC  BRAID 

UV  RES  DIRECT  BURIAL  JACKET. .38/FT 

RGa/U  FOAM  95%  8RAtD 

UV  RESISTANT  JACKET,^ „ 3VFT 

RG  MINI  BX  mj(,  CLR,  or 

SILVER  JACKET-UV  RES _,„   .t&^ 

HGSBAJ  SOLID  CENTER  COMOLXrrOfl. ......   .17/FT 

RGSSA-IU  STRANDED  CENTER  CONOUCKM    .!9^FT 


65/FT      .63/FT 


.da^FT 
.34/FT 
.32/FT 

J7/FT 
16/FT 

AEfFT 
1.43/FT 
1,7WFT 


1.4&FT 
IJIVFT 


RGl4aUD8LSt.VERBRD  TEFLON  „..„ 
RG  214U  DBL  SlVER  BRD IIA  JACKET .„ 
RG  1  !AJ  FOAM  P£  SOLID  CONDUCTOR 

95%  BRAIO .„.„„. ...™.   .4flffT      ,46frr 

450  OHM  LADO£R  LINE 

IBGA SOLID CW  COND... 14/FT      A3ffT 

450  OHM  LADDER  LtNE 

16GA  STRANDED  CW  COPPER .1B/FT      .17/FT 

LMR  400  LOW  LOSS  CABLE 

[SIMILAFI  TO  951 3) , ^ jea/Ff      .60/FT 

LMR  6O0  LOW  LOSS  CABlf 

{S4HlLAfl  TO  1^  KAFIDUNE>*« iAIIFT    1,4&FT 

LMR  900  LOW  LOSS  CABLE 

(SWILW  TO  &r  HARDLIC) 4.0SrtT^    4.00rf^ 

urn  1200  LOW  LOSS  CABLE 

(SIMILAR  TO  7/r  HAROUNE),..,..,.,,. 4.55/FT    4SVFT 

ANTENNA  WIRE 

14QA  IfiaSTR'SUPERFLEX"  UNINSULATED 16/FT  ,14/FT 

14GA  7/22  "HARD  DRAWN"  BC  UNINSULATED,,,! O/FT  ,08/FT 

14QA  SOLID  -COPPERWELD"  UNINSULATED  .,..09/FT,  07/FT 

14GA  SOLID  ^BARE  COPPER"  UNINSULATED  ..Oa/FT  .07/FT 

1ZGA  la^S'^ARE  COPPER"  UNINSULATED 15/FT  ,13/FT 

16GA  2B^    BARE  COPPER  PVC  INSULATED  .09/FT  ,07fl^ 

14GA 41 /SO-BARE  COPPER'  PVC  INSULATED  ^.nfFI  ,09^ 

1  aGA  eSf30  "BARE  COPPEfT  PVC  INSULATED  „17/FT  .  1  b/Ft 

DACRON  ROPE  OBL  B^D  3nr  TTDi  TEST i^FT  IftlFT 


Booths  175-187 

ROTOR  CABLE  TOOFTAIPSOOFT 

5071  e/COND (2ne 61^ !» tuf&u^\o.  t251t 

BLK  UV  RES  JKF „ .......22fFr     SHi/FT 

4090  a'COND  (2/16  &20|  for  fwis  up{o;  200tt 

BLKU^RESJKT 3a/FT     .3a/FT 

1418  a/COND  (2/14  6/18)  tor  runs  up  to:  300tt 

BLKUVRESJKT 

1BGA  TINNED  COPPER  4/CONDUCTORS 

uKAT  iVkj  JAuKcT  .......u...^.^. .......... a... .......... 

ISGA  TIMNED  COPPER  5CONDUCTORS 

GRAY  PVC  iACKET  ,....„.......„.„„ 

18GA  TJ^^N£0  COPPER  7/CONOUCTORS 

QRAY  PVC  JACTET 

BALUNS 
W2AU  1:1  Oft4:»  1.M0MHZ 

TRANSFORMER  TYPE „.._ 


„50/FT     .4ft/FT 

.20/FT     .ia/FT 

.22/FT    J30fFT 

..26/FT     2vn 
PRICE 


*  *T  ■  f  ■  il-r  F  ^  f  d-t- a + »il-l-ri-hl  J-l!  ■-# 


iAliihll-t-a4  Id-t-l-f-fe-H+i-ll 


$2li35^ 

S£30(VEA 
S25.00/EA 
I1L95/EA 


■«v%to-l-B  #+ ■  r  irri+fi -l-b  ir+ 1 + l#-lri -t^  T 


-  ti+i  +  BBB  a-i 


W2DU1  1  1.S-30  MHZ  CURRENT  TYPE 

OIPOLE  Oft  BEAM 
ORIGINAL  G5RV  KIT. 

uT^l^V  IvFp'^W^yV  hl-l  14  Fl-I  PtEl  fil4  lltl  +  H^-FI-l  EH  Bl+f  ^-fM-IH  PH-Flt^FI  f  EH  EH  PE  +  P+f 

D.C.  POWER  SUPPLIES 

6AMP  W/UQHTER  PORT.„„ 
1 1  AMP  WSANANA  PLUG  T^MWALS 
14 AMP  W.^AMAWA  PLUG  TERMINALS 
20AMP  W/SANAKA  PLUG  TERMINALS 

WIRE 
1 0GA  aC  ^REXIBLP  0IL4GAS  RESISTANT 

REO^BLK  'ZIP* 
laOA  2IQ  *FLE)ttBLF  0IL4GAS  RESISTANT 

r  TINNED  COPPER  BRAID 

25  FT  $52.00         50fT $44,00 
1/2- TINNED  COPPER  BRAID 

25FT  $12.50         SOFT  .$£5,00 

CONNECTORS 

PL  259  SILVER/TEFLON/ 

GOLD  TIP 10PKS  SttIlO^PKS$2S,00 

fr  CONNECTOR  SELVERTERON/ 

GOLD  TIP  „______ 10PKS  S323025PKS  S7S  00 


$29,95/EA 
$6195.^ 
S719S/EA 
$S&95^EA 


.40^^^    .3WT 

JO/FT     2aFr 
1OOFT$85,0O 

100FT  $48,00 


i-ii 


l*OFtE  fTEWS  ST0CKS3        CHBLF  A  VWRF  CUT  FO  ^OUfT  SPECffTC  L£f*GT}€ 

ORDERS  ONLY;  800-828-3340 

TECH  INFO:  708-506-1886  FAX:  708*506-1970 

113  McKenry  Rd.,  Suite  240,  Buffalo  Grov&,  IL  80039-1797 
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Semng  the  LORD 
Since  7987 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  7  AmpHr  geUcetl 
battery  complete  with  voltmeter,  wall  charger  and  a 
cx»rd  for  charging  via  automobiles.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF,  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-SO 
(at  SOW).  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V. 
6V,  or  9V  output  can  be  used  separately  for  CD  players,  Walkmans,  etc, 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  Is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuft  uses  voltage  sensing  circuitry,  other  brands  are  timed  charges 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  fights  that  teli  you  ^^YOUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  $49,95  + 
S8.50  for  shipping,  afong  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 


P.O.  Box  3624,  Dept.  73 
Long  Beach,  CA  90803, 


CA  R^sidenl?  Add  I  1/4^  Salfis  Tax  Ataska,  Hawati,  aad  CandJan 
Residents,  please  send  U^,  Money  Ofder  &  SI  7.10  SHppinQ, 

II  you  yyisJl  rnom  infarmaiiofi  please  serKl  a  SASE  to  the  abov@  Addiress  For 
COD  orders,  call  (310)  433-5B60.  outside  of  CA  Orders  only  cal[  (€00)  933- 
HAM4  and  leave  a  message.  Deafer  fnquh&s  fnviied, 
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PAc^/Cf  A.  75  meter  mobile  resonator  mourned 
on  the  HF  mobile  antenna  mount. 


match  lo  the  transmitter.  Ordinarily,  high-Q 
coils  of  this  type  will  have  a  tendency  lo  drift 
in  a  mobile  environment  The  rigid  overall 
construction  of  this  antenna  keeps  the  radia- 
tor on  frequency. 

On  tbe-iiir  tests  show  that  this  is  an  effec- 
tive 75  meter  antenna-  During  a  recent  Sun- 


day morning  schedule  with  a  station  200 

miles  away,  my  mobile  installation  received 
an  S-7  signal  report.  This  compares  favorably 
with  the  S-9  pltjs  10  dB  report  I  received  us- 
ing the  fixed  station  at  ihe  same  time,  when 
you  consider  the  condiuons.  I  was  tunning 
1,200  watts  PEP  to  an  invened  vec  up  at  60 
feet  in  the  fixed  station  configuration.  My 
m^obtte  setup  was  limited  to  100  watts  PEP 
and  the  vehicle  was  sitting  in  the  driveway 
surrounded  by  50-foot  trees  on  ail  sides- 

The  40  meter  resonator  covers  7.15 
through  7  JO  MHz  without  the  need  for  laps. 
Its  bandwidth  is  170  kHz  between  3:1  upper 
and  lower  SWR  points  and  100  kHz  between 
2: 1  upper  and  lower  SWR  points.  It  is  some- 
what more  efficient  than  the  75  meter  res- 
onator. 

The  20  meter  resonator  covers  the  entire 
band  from  14,0  to  I4J50  MHz  with  a  single 
untapped  coil  The  actual  3:1  upper  and  low- 
er SWR  points  are  14.0  to  14.4  MHz,  and  the 
2:1  points  fall  ai  14.05  and  14.3  MHz.  The 
bandwidth  increases  to  300  kHz  because  the 
physical  length  of  the  antenna  becomes  a 
larger  percentage  of  what  is  required  for  a 
quarter  wavelength  resonator  on  that  band. 

Mast  Construction 

See  Figure  1,  The  bottom  portion  of  the 
mast  is  a  43''  length  of  L25"  diameter  steel 
TV  mast.  I  realize  this  is  overkill  but  the  TV 
mast  diameter  provides  a  nice  slip  fit  with 
1 .5"  schedule  40  PVC  pipe,  A  4.5"  section  of 
PVC  pipe  is  attached  to  the  upper  part  of  the 
steel  mast»  with  four  self-tapping  sheet  metal 
screws  and  serves  as  the  mounting  for  the 
base  of  the  resonators.  A  7.5"  length  of  PVC 
pipe  is  attached  in  the  same  way  to  the  bot- 
tom of  the  steel  masL  The  bottom  section  of 
PVC  serves  as  a  coW  form  for  the  matching 
coil,  an  insulator  for  the  bottom  antenna 
mouni,  and  a  convenient  place  to  install  an 
SO-239  connector  for  the  feedline  connec- 


Phoio  B.  Close-up  of  the  75  meter  resona- 
tor.      .  ' 


NOTES: 


h 


I. 

B. 
3. 
4, 


GLUE   PVC    PIPE    COUPLING   !N   BDTTaH   ENU   OF   FORM 

ALL   CONNECTIONS  SOLDERED   BEFORE   ASSEMBLY 

COPPER   PIPE    SECURED  WITH  3  SHEET  METAL   SCREWS 

COAT  WINDING  WITH  EPOXY  DR  FIBERGLASS  RESJN  BEFORE   HANDLING 


#10   BARE   COPPER   WIRE 


COPPER   PIPE   AND   PIPE   CAP 


TAP  FORMATION   DETAIL 


ao' 


94   T    jB14    WIRE   SPACE   WOUND   ON      2-3/8'   DIA  PVC 
BOTTOM   11    T    TAPPED   AS    SHOWN   IN   DETAIL    ABOVE 


11-1/2* 


Figure  2.  75  meter  resonatan 
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CompcMf  Specdoer/Mics 

Here^s  a  Compact  S^eaher/Mic  timtfits 
comfmtably  m  your  hand  and  has  a  Ml 

size  speaker  for  crystal  clear  audio. 

No  need  to  remove  your  handheld  from 
your  belt  to  talk  or  monitor  calls*  Clip  it  near 
your  ears  so  you  can  easily  hear  every  call 
with  the  volume  turned  down. 

First-rate  electrel  mic  element  and  full 
size  speaker  gives  superb  audio  on  transmit 
andftcieye.  Earphone  jack,  PTT,  light- 
weight retractable  cord*  Gray*  lV4x2x3  in. 

MFJ-284  fits  Icom  and  Yaesu, 
MFJ-286  fits  Kenwood, 


MFJ^284  or 
MFJ-286 

$2495 


MFJ-283,  MFJ-2S5, 

IMFJ-285L,  MFJ-2g5W, 

MFJ-2S7  or  MFJ-287L 


iMifif  Speaker/Mks 

Tlicsc  tiny  MF J  Speaker/Mks  are  so 

smali  and  so  lightweight  you  'U forget 
they  're  there  --  until  you  get  a  call 

Excellent  audio  from  electret  mic 
element  and  speaker.  Has  swiveling  lapel 
/pocket  clip,  PTT  button  with  transmit 
LED,  earphone  jack,  lightweight 
retractable  cord.  Available  with  L  or 
regular  connector.  Tiny  2x1  V4XV4  in. 

Order  MFJ-285/MFJ-2S5L  for  ICOM, 
Yaesu,  Alinco;  MFJ-287/MFJ-  287L  for 
Kenwood;  MFJ-283  for  split  ^  Cbuwctordfei 

plug  Alinco;  MFJ-285W  for  1C-W2A.      av^£^k  -  onkrL  model 


MFJ  Artificial  RF  Ground 

MFJ-931 

v^reaies 

irtificalRF 
jround  that  eliminates  or  reduces  RF 
lot  sfK>ts,  RF  feedback,  TVl/RFI,  weak 
iignals  caused  by  poor  RF  grounding. 

Greatly  improves  your  signal  if 
j/^ou're  using  a  random  wire  or  long  wire 
intenna  with  an  ineffective  ground. 

Electrically  places  a  far  away  RF 
^und  directly  at  your  rig  by  tuning 
)ut  reactance  of  connecting  wire. 

20  Meier  CW  Tk<cnt$ceiwM' 


MFJ-9020 


Throw  this    J^i^-ziajgg^^^:^ 


iny  MFJ  20  Meter 
ZW  Transceiver  in  a  comer  of  your 
jriefcase  and  enjoy  DXing  anci 
agchewing  wherever  you  go.  You  get 
I  fflgh  performance  superhet  receiver, 
;rysta[  filter,  RIT,  AGC,  vernier  tuning, 
ioetone,  speaker,  up  to  5  watts  output, 
emi/full  break-in,  much  more.  Free 
nanual.  Set  free  MFJ  catalog  for  40, 
tO»  17,  15  Meter  versions,  keyer,  audio 
liter,  power  pack,  tuner,  antennas. 

Swoer  Aetim  Antenim 

'World  Radio  TV  Handbook"  says 
4FJ- 1024  is  a  ^"first  rate  easy-to-  opemte 
ctive  antenna...quiet...excelient  dynamic 
ange,.,good  gain...  low  noise...broad 
recniency  coverage.,,  excellent  choice." 
Mount  it  outdoors  away  from  elec- 
rjcal- noise  for  maximum  signal,  mini- 
mum  noise.  Covers  50  KHz  -  30  MHz, 
Receives  strong,  clear  signals  from 
all  over  the  world.  20  dB 
attenuator,  gain  control, 
ON  LED-  Switch  two 
receivers  and  aux.  or  active 
antenna,  6x3x5  in.  Remote 
has  54  inch  whip,  50  ft. 
I  ^^  coax.  3x2x4  in.  12 

1 "  >  H  VDC  or  110  VAC  with 
L*  r:^.W  MFJ- 13 12,  $li,95, 
L2***  MFM024 

^OSS-Needle  SWR  Meter 

MFJ-815B 

Peak/ 
/erage  Cross- 
eedle  SWR/ 
/'attmeter.  Shows  SWR,  forward/ 
;flected  power  in  2000/500  &  200/50 
att  ranges.  L8-60  MHz, 
Mechanical  zero.  SO-239 
>nnectors.  Lamp  uses  1 2  VDC  or  1 10 
AC  with  MFJ- r3 12,  $12.95. 

'Teflon^  is  a  registered  trademark  ofDupont" 


MFJ  Coax  Antennci  Switcli^ 


MFJ-1702B 


•59"  fJ[FM704 


MFJ- 1701  *21' 

Select  any  of  several  antennas  from  your  operating  desk  with  these 
MFJ  Coax  Switches.  The>[  feature  mounting  holes  and  automatic 
grounding  of  unused  terminals.  One  year  unconditional  guarantee, 

MFJ-1701,  $34.95. 6  position  antenna  switch.  SO-239  connectors. 
50-75  ohm  loads.  2  KW  PEP,  1  KW  CW.  10x3x1  V2  in.  DC-60  MHz. 

Mrj-1702B,  $21-*5.  2  positions  plus  new  Center  Ground.  2.5  KW 
PER  1  KW  CW,  Insertion  loss  below  .2  dB.  50  dB  isolation  at 450  MHz. 
50  ohm.  3x2x2  in.  MFJ-1702BN,  $3L95,  N  connectors,  DC- 1. 1  GHz. 

MFJ-1704,  $59,95.  4  position  cavity  switch  with  lightning/surge 
protection.  Center  ground.  2.5  KW  PEP,  1  KW  CW  50  dB  isolation  at 
500MHz.  50ohm.6y4x4'lAxVhm.MFJ-1704K $69.95,  N connectors. 

Dry  Dummy  Leads  for  HF/VHF/IHW 

MFJ  has  a  full  line  of  oummy 
loads  to  suit  your  needs.  Use  for 
tuning  10  reduce  needless  (and 
illegal)  QRM  and  save  your 
finals. 

MFJ-260B,  $29.95,  VHP/ 
HE  Air  cooled,  non-inductive  50  ohm  resistor.  80-239  connector.  300 
Watts  for  30  seconds,  derating  curve.  SWR  less  than  1 .3: 1  to  30  MHz, 
1.5:1  to  150  MHz.  2'/2x2V3x7  in,  MFJ-260BN,  $34.95,  N connectors. 
MFJ-264,  $59,95.  Versatile  UHF/VHF/HF  1.5  KW  load.  Low  SWR  to 
650  MHz,  usable  to  750  MHz.  100  waits/10  minutes,  1500  watts/10 
seconds.  SWR  is  LI:  1  to  30  MHz,  below  1.3:1  to  650  MHz.  3x3x7  in. 
MFJ*264N,  $69.95,  N connector.  MFJ'5H03,  $4S5,  3ft.  coajc/PL~259. 


V'MFJ-260B  *59**  MFJ-264 


enna. 


MFJ  Low  Puss  Filler 

telephone  and  ^ 

other  interference 
by  reducing 

unwanted  

harmonics  going  to  your 
9  poles,  MFJ's  exclusive  Teflon^ 
Dielectric  Technology^ 
capacitors,  hi-Q  inductors,  ground 
plane  shielding,  RF  tight  cabinet 
gives  excellent  TVI/  RFI 
protection.  Full  legal  power 
1 ,8-30  MHz.  Mounting  tabs. 

FkifftoforEAX 

Use  your     MFJ-1214PC 
computer  and     *1 49** 

transceiver  to 
receive,  display  ^  ^ 

and  transmit  , 

brilliant fiili  color  news  photos 
and  incredible  WeFAX  weather 
maps  with  all  16  gray  levels.  Also 
receive/transmit  RTTY,  ASCII 
and  CW 

Animate  weather  maps. 
Display  10  global  pictures 
simultaneously.  Zoom  any  part  of 
picture  or  map.  Manager  lists 
over  900  FAX  stations.  Automatic 
picture  capture  and  save. 


MFJ  Icnnbic  Paddles 

MFJ  Deluxe  Iambic     mfJ-564 
Paddle  s  feature  a  full  *4w*' 

range  of 
adjustments 
in  tension 
and  contact 
spacing, 
self-adjusting 

nylon  and  steel  needle  bearings, 
contact  points  that  almost  never 
need  cleaning,  precision  machined 
frame  and  non-skid  feet  on  heavy 
chrome  base.  For  all  electronic  CW 
keyers, 

MFJ/Bencher  Keyer 

The  best  of  all  CW     MFJ-422B 
worlds  '-a  deluxe  MFJ     *1 34^ 
Keyer  using  a 
Curtis  8044ABM 
chip  in  a  compact 
package  that  fits 
right  on  the  Bencher  ianibic 
paddle! 

Iambic  keying,  speed  (8-50 
wpm),  weight,  tone,  volume 
controls.  Automatic  keyer  or 
semi-automatic  ("bug")/tune 
mode.  RF  proof  4  V8x2%x5  '/2  in. 

MFJ-422BX,  %193S,  keyer 
only  for  mounting  on  your  Bencher 
paddle. 


12/24  Hour  LCD  Clocks 


mm  nmM 


J:::;".jirl:  . 


$19 


« 


MFJ-108B 


MFJ- 112 


MFJ-108B  dual  clock  has  sepa- 
rate UTC  and  local  time  displays. 
Huge  5/8  inch  LCD  digits  are  easy-to 
-see.  Brushed  aluminum  frame. 

MFJ-H2  shows  hour/minute/ 
second,  day,  month,  date,  year  at  any 
QTH  on  wo  rid  map,   1 2  or  24  hour 
display.  Daylight  saving  time  feature, 

VHr  SWR/ Wottmeter 

MFJ-812B 

•2©** 

Covers 

2  Meters 


_■ .j-^j 


/Tf^ 


*:«illHklM 


and  220  MHz.  30  and  300  Watt  scales. 
Relative  field  strength  1-250  MHz, 
SWR  above  14  MHz.  472x2^4x3  in. 

Code  Practice  Oscillator 

MFJ-557 

MFJ-557  Deluxe  Code  Practice 
Oscillator  has  a  Morse  key  and 
oscillator  unit  mounted  together  on  a 
heavy  steel  base  so  it  stays  put  on  your 
table.  Portable,  9- volt  battery  or  1 10 
VAC  with  MFM305,  $12.95. 

Earphone  jack  for  private  practice, 
tone  and  volume  controls  for  a  wide 
range  of  sound.  Speaker.  Adjustable 
key.  Can  be  hooked  to  Iran  smitten 
Sturdy.  8^2x2 V4x3^/4  in. 

MFJ  Multiple  DC  Outlet 

MFJ-lllB 

*64" 

Use  your  rig's  12  VDC  power 
supply  to  power  two  HFA^HF  rigs  and 
six  or  more  accessories  with  this  MFJ 
high  current  multiple  DC  outlet. 

2  pairs  of  30  amp  5-way  binding 
posts  separately  fused  for  rigs.  6 
switched,  fused  pairs  for  accessories, 
DC  voltmeter,  "on"  LED,  RF  bypas* 
sed,  6  ft,  of  8  guage  power  cable.  See 
free  MFJ  catalog  for  more  DC  outlets. 


Write  mcaU, , .  ^0-647-1806 

Free  MFJ  Catalog 


Nearest  Dealer/Orders;  800-647-1800 

Technical  Help:  800-647-TECH  (8324) 

*  I  year  unconditional  guarantee  •  30  day  rrioney  back 
guaranty  (lesj  s^li)  on  orders  from  MFJ  •  Fr€*  catalog 

MFJ  ENTERPRISES,  BSC 

Box  494,  Miss.  State,  MS  39762 
(601)  323^5869;  84:30  CST  Mon  Fri. 
FAX:  (601)323-6551;  Add  fo  srti 

MFJ . . .  making  quality  affordable 

PtiOP^  and  sp«ifictliciii(  uibjcct  %o  Chinee  O  1 99^  MFJ  Eru;fpri»&^  Ik, 


CIRCLE  as  ON  READER  SERVICE  CARD 


NDTESj 


L 

3- 
4. 


GLUE  PVC  PIPE  COUPLING  IN  BOTTOM  END  DF  FORM 

ALL  CONNECTIONS  SOLDERED  BEFORE  ASSEMBLY 

COPPER  PIPE  SECURED  VITH  3  SHEET  METAL  SCREWS 

COAT  WINDING  WITH  EPDXY  OR  FIBERGLASS  RESIN  BEFORE  HANDLING 


p 


COPPER   PIPE   AhiD  PIPE   CAP 


TAP  FDRHATIDN  DETAIL 


45  T   tl4   SPACE   VDUND  ON  £-3/8'   DIA   PVC 
BOTTOM  4   TURNS    TAPPED   AS   SHOWN   IN   DETAIL   ABOVE 


U-l/P' 


Figure  3.  40  meter  resonaton 


tion.  Electrical  connection  lo  the  masi  is 
made  using  heavy  copper  braid  removed 
from  lengths  of  scrap  coax.  The  braid  is  sol- 
dered 10  the  steel  mast.  Yoti  will  need  a  large 
soldering  iron  or  propane  torch  to  make  these 
connections  and  you  wi!l  warn  lo  solder  the 
braid  in  place  before  permanently  installing 
the  PVC  sleeves.  Cut  a  slot  down  three-quar- 
ters of  the  length  of  the  lower  PVC  sleeve. 
This  allows  the  boom-to-mast  mounting 
clamp  lo  compress  the  sleeve  lightly  around 
the  lower  masi  section.  It  also  provides  a  con- 
venient way  lo  bring  the  braid  down  the  cen- 
ter of  the  pipe,  where  it  is  soldered  to  the  cen- 
ter of  the  coaxial  connector.  The  upper,  un- 
grounded end  of  the  matching  coil  is  also  sol- 
dered to  the  braid 

The  matching  coll  is  10  turns  of  #12  wire 
spaced  one-wire  in  diameter  between  turns 
and  located  between  the  coax  connector  and 
the  electrical  connection  to  the  mast.  The 
lower  end  of  the  matching  coil  is  soldered  to 
the  flange  of  the  coax  connector  A  second 
length  of  heavy  copper  braid  is  soldered  to 
the  coax  connector  flange  and  grounded  to 
the  frame  of  the  vehicle.  These  solder  con- 
nections are  made  using  a  propane  torch  and 
before  mounting  the  coax  connector  to  the 
PVC  pipe.  You  will  want  to  use  a  Teflon-in- 
sulaied  coax  connector  thai  will  withstand  the 
heat  of  soldering.  Use  standard  4-40  hard- 
ware to  mount  the  connector  Stainless  steel 
hardware  is  pneferred  but  not  absolmely  nec- 
essary if  the  ground  connections  are  soldered. 
Soldering  directly  to  the  flange  nesutis  in  bel- 
ter long-term  electrical  cotmectiotis  than  can 
be  achieved  using  solder  lugs  and  hardware. 
The  ground  connection  to  the  vehicle  frame 
should  also  be  soldered. 

Wind  the  matching  coi!  onto  the  PVC  be- 
fore mounting  it  to  the  mast.  Self- tapping 


screws  can  be  used  to  secuie  the  beginning 
and  ends  of  the  winding  but  should  not  be  re- 
lied on  as  a  permanent  solution.  Several  ver- 
tical bands  of  epoxy  will  keep  the  coil  in 
place.  I  used  Fiberglas  resin  to  fully  encapsu- 
late the  coil  after  finding  ihe  proper  tap  for  a 
50-ohm  impedance  match. 

The  bottom  part  of  the  antenna  is  mounted 
to  the  steel  bumper  of  the  vehicle  using  a 
common  antenna  mast  clamp.  Two  holes  are 
drilled  through  the  bumper  for  the  U-bolt. 
This  provides  an  inexpensive  and  rigid 
mounting.  The  mast  will  require  a  second 
mounting  for  stability.  This  attachment 
should  be  about  two  feet  up  from  the  lower 
mount.  I  used  a  2.5''-wide  length  of  heavy 
printed  circuit  board  material.  After  the  cop- 
per was  chemically  removed.  I  drilled  one 
end  of  the  PC  board  material  to  match  the 
bolt  pattern  found  on  the  inside  wall  of  the 
tailgate  mount  of  my  truck.  After  adjusting 
the  mast  so  that  it  was  perfectly  vertical,  I 
drilled  the  other  end  of  the  PC  board  and 
mast  together  to  receive  a  #10-32  through- 
bolt.  The  boll  passes  through  the  mast  and  se- 
cures the  PC  board  spacer.  Almost  any  rigid 
insulating  material  can  be  used  for  this  spacer 
but  1  would  advise  against  using  Plexiglas. 
Plexiglas  gels  brittle  with  age  and  will  even- 
tually fail.  Polycarbonate  would  be  an  ideal 
alternative.  This  mounting  is  most  suitable 
for  installation  on  a  truck  or  van.  If  done 
properly,  it  will  not  interfere  with  the  move- 
mem  of  Ihe  tailgate  or  hatch  back. 

Resonator  Construction 

Two-inch-diameter  schedule  40  PVC  pipe 
is  used  as  a  coil  form  for  the  resonators.  Its 
actual  outside  diameter  is  just  under  2.5'',  lis 
inside  diameier  provides  a  slip  fit  for  the  out- 
side diameter  of  coupling  sleeves  used  with 


the  1,5"  diameter  PVC  pipe.  The  coupling 
sleeve  is  glued  to  the  inside  of  the  coil  form 
using  PVC  cement.  The  outside  diameter  of 
the  coupling  sfeeve  is  not  a  critical  dimension 
in  the  manufacture  of  the  sleeve  and  may 
vary  from  brand  to  brand;  all  of  them  will  fit 
inside  the  coil  form.  However,  the  fit  may 
var>^  from  loose  to  very  sloppy  and  may  re- 
quire additional  PVC  material  lo  take  up  the 
slack.  If  needed,  thin  strips  of  PVC  material 
can  be  cul  from  a  scrap  of  pipe  and  used  to 
improve  a  sloppy  fit  between  the  coupling 
and  the  coil  form.  A  press  fit  is  not  needed  or 
desirable  as  it  could  fracture  the  coil  form, 
but  a  close  fit  is  necessary  in  making  a  per- 
manent assembly  using  the  PVC  cement.  The 
press  fit  of  the  coupling  sleeve  to  the  1.5" 
PVC  pipe  is  all  that  is  necessary  lo  keep  the 
resonators  in  place  on  the  mast,  even  ai  high* 
way  speeds.  This  mounting  is  secure  and  al- 
lows easy  removal  of  the  resonators, 

75  Meters 

See  Figure  2.  A  12"  length  of  coil  form  is 
needed  for  the  75  meter  resonator.  The  res- 
onator consists  of  93  turns  of  #16  solid  cop- 
per enameled  wire  wound  onto  the  form  and 
spaced  approximately  one  wire  diameter 
apan.  The  spacing  is  not  overly  critical  but 
avoid  close-winding  the  coO.  CTloser  spacing 
will  result  in  nooie  inductance  per  linear  inch, 
requiring  fewer  turns.  To  space  the  turns,  I 
use  braided  nylon  twine  that  is  slightls  larger 
in  diameter  than  the  wire.  The  wire  and  twine 
are  wound  simultaneously  onto  the  form. 

After  the  winding  is  complete,  carefully 
remove  the  twine.  You  need  about  60  feet  of 
#16  wire.  Before  you  start,  make  sure  it  has 
no  kinks  in  it.  The  surest  way  of  keeping 
ktnks  out  of  it  when  you  wind  .the  coil  is  to 

Continued  on  page  50 
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Whereas  the  Loop? 
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I'lmiiii  tiC4ftJ  nic  5*#.  A  ham  with  an  OmniLi.K]f 

jir^l  KiEf^  tm  hit  imtir  k^  lidMti;:  ii^  i.'VL'n 

K%h  S^t  I  pvi  ■Kriv'  up  Junni'  ihJ  SupcfenHl 
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Self  your  product  in 

73  Amateur  Radio  Today 

Call  Dan  Haiper  today,  .  , 
1  -800-274-7373 


WANT  TO  LEARN  CODE? 


Morse  Tutor  gM\^  the  answer  for  the 

quickest  and  easiest  way 

for  beginners  and  experts  alike* 

From  the  moffnent  you  start  the  easy  and  speedy 
self  loading  procedure  to  the  day  you  reach  your 
gOial,  Morse  Tutor  QM  will  genlly  coach  you 
through  the  leamtng  process. 

Since  i987,  GGTE  has  gwtded  ncariy  20,000 
hams  and  pras|f^ive  hants  around  the  world  through 
proven  siructtaied  lessofts  and  a  variety  of  chanictef . 
word  and  cent  ver^at  ion  dri  lis.  Stra  igft  forward  menus 
make  the  process  simple  and  fun. 

You  select  the  characters  and  Marie  Tutor  §M 
wjH  prepare  a  random  character  driU  with  those 
characters.  Mors«  Tutor  QM  niakes  it  eas%  to 
creaie  your  own  drills  or  import  text  files.  You  can 
now  type  vih&t  you  hear  or  copy  by  hand  and  see*  one 
line  at  a  lime,  what  the  computer  sent  or  v^-hat  you 
typed.  Pick  the  Famsworth  or  the  standard  method; 
select  tlie  tone  frequency  most  comfortable  for  you  or 
select  your  code  speed  in  tenths  ofa  word  per  minute. 

You  are  always  in  command. 

tMor^o  Tutor  Qotd  uses  your  internal 
speaker  or  sound  board  (certified  by 
Creative  Labs  for  all  Sound  Blaster 
produ  cts).  Ai  id,  if  you  use  a  sound  board 

the  program  supports  volume  control. 
Get  I  lie  sofhvare  the  ARRL  sells  and  usei  to 

create  practice  and  test  tapes,  Morse  Tutor  ^M 

[a  approved  for  VE  exams  at  all  levels. 


((I 


Souiid 


BLASTSnr 


Attenti^ii  Mone  Tutor  and  Morse  Tutor 

Advanced  E4lit]oii  registered  u^en. 

Make  sure  we  have  votir  current  address. 

Special  upgrade  ofTers  will  be  mailed  shonly. 

Don't  miss  out 


A  P^^s  *^fmP  fm§mm-dQss>  St  iP  was  said  t^hfP 
wm  foa^^m  tfSi  mfhff  f5  mim^  cfffs  ^mvaf 

eK^m^aPmn^  Sav^  /  S^  1 4nr  i^  ifsars  a^  it's  much 
kettef  />w  afi^cadfP^i^  *  m^A//^  'BifUf  tkekest 

to  fmrff  the  AAarsi  Ccdt  Wiif  worth  tke  fr^'  H^S 


I  or  all  I>(>S  oJUipukrs.  Availabk'  ihiii  dcalcri.,  l.S 

Magii/iiK\  QS'I,  or  send  S29.95  ^  %y  S^ScU 

(CA  rcjiidenls  add  7.75° o tax)  to: 

Willu  P.CJ.  Bo>c34f>5,  l>i:pl.  MS, 

Ne\vport  Beach,  C A  92659 

Specify  5U  or  3*4  mch  disk 


Morse  Tutor  $^  is  a  trademarlc  of  GGTE 

Sound  Blaster,  the  Sound  Blaster  Logo  and  the  Sound  BLasl«r 

Compatib^  lity  Logo  ar«  Iradema  r4is  of  Creative  Tech  nology  Ltd 


For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader 


SPECTRUM 

S-7R  Basic  Repeater 

*  "Stand  Alone" 
or  use  with 
your  controller 


-  10-40  Watt  Units 
•2M,  222,  440  MHz 

•  Super  Sensitive/Selective  Receivers 

•  Unusually  Good  Repeat  Audio 

•  Proven  Performance  throughout 
the  World! 


SCR1400 

REPEATER  W/ISO  WT.  2M  Amp 

&  30A  POWER  SUPPLY. 

(All  Items  available  separately) 

Shown  in  optionai  cabinet. 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S.A.P. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


Far  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters— tlie 
Deluxe  SCR  1400  and  the  new  baste 
low  cost  S-7R  line. 

The  S-7R  Repeaters  mahitain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec* 
trum  gear  famous  throughout  the 
world  for  years. 

However,  all  of  the  ''bells  &  whistles" 
have  been  eliminated— at  a  large  cost 
savings  to  you!  The  S-7R  is  a  real 
'^work'horse"  basic  machine  designed 
for  those  who  want  excellent  super-re- 
liable performance— but  no  frltls!  For 
use  as  a  complete  ''stand-alone"  unit, 
or  with  a  controller. 

Of  course.  If  you  do  want  a  Full  Fea- 
tttred/Super  Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in*  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  'industry  Stan* 
dard''  SCR  1000/4000. 

Mvalfabie  with  Autopatch/Reverse 
Patch/Landnne  Control;  TouchTone 
Control  of  various  repeater  functions; 
*PV;  ''Emergency  PwrJID;  High/Low 
TX  Power;  Tone  &  Tinker  Units;  Sharp 
RX  Fltterm;  Power  AmpSf  etc* 


m  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplex ers, 
Cabinets,  etc.  Inquire. 


SPECnUM  COMMUNICamHS  COUP. 


CIRCLE  193  ON  READEI4  SERVICE  CARD 


1055  W.  Germantown  Pk,  S4  •  Norristown,  PA  •  (610)  631-1710  *  FAX:  (610)  631-5017 

CIRCLE  51  OM  READER  SERVICE  CARO 
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Z750  •  Dual-band  146/^46MHz  w/fold^jver*  Includes  COMET  e)rclusive  theft-resistant  lock! 
Gain  4  Wave:  146MHz  2.t5dBi  1/2  wave  •  446MHz  5.5dBi  5/8  wave  x  2  -  Length:  39'*  Conn:  Gold-pfateri  PL-259  •  Max  Pwr:  200W 
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@inEW  Z780  •  Duahband  146/446MHz  w/lold-over  •  Includes  COMET  exclusive  theft- resistant  lockt 
1 46IVIH2  6/8  wave  4.5dBi  •  446MHz 5/8  wave  x  3  7.2dBi '  Length:  62'  •  Conn:  Gold-plated  PL-259  •  Max  Pwr:  1 50W 


o 

o 

CI 

«u 

ff 

S 

B  3 

ta 

TD 

fl» 

CD 

'^ 

<P 

g 

GO 

fit 

C3 

<-^ 

o 

"■i^ 

40 

tp 

cn 

o 

ro 

1 

O 

l\i 

s 

=1 

:i* 

O 

e& 

O 

:? 

S 

w 

3 

— ^ 

■D 

a. 

n 

£r 

W3 

o 

ru 

to 

nu 

^^^ 

o 

OL 

< 

CO 

22. 

!~^ 

.9 

"■^ 

"-<, 

o 

V 

c 

3 

^\ 

m 

o 

"^ 

n 

B 

5 

CD 

^^^ 

a 

O 

.■^BUl. 

7-» 

r"^ 

m 

C 

■    -,' 

fU 

cv 

o 

m 

FJ-168  •  Tri-band  52/t46/446MH2:  w/fofd-over 

Gain  &  Wave:  52MHz  OdBt  t/4  wave  •  146MHz  4.5  dfif  6/8  wave  •  448MHz  7.2dBI  5/8  wave  x  3  •  Length:  Sr  •  Conn:  PL-259  •  Max  Pwn  1 20W 


SB*7/SB^7NM0  *  Oual-band  l46/446MHz  w/fnld-ovar 

Gain  &  Wave:  146MH2  4.5daJ  6/8  wave  •  446MHz  7.2dBi  5/8  wave  x  3  •  Length:  58"  *  Conn:  SB^7  PL'259/SB^7NMO  NMO  •  Max  Pwr:70W 
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SB-S/SB-SNMO  •  Dual'band  1 46/446MHz  w/fold-over 

Gain  &  Wave:  146MHz  2.5dBi1/2  wave  •  446MHz  5.5dBi  5/8  wave  x  3  *  Length:  39^  •  Conn:  SB-5  PL'269/SB-5NMO  NMO 

Max  Pwr:  70W 


CX-224/CX-224NM0  •  Tri^band  146/220/446MH2  w/fbttf-over 

Gain  &  Wave:  146MHz  2J5dBi  t/2  wave  •  220MHz  3.5dBi  5/8  wave  •  446MHz  6.0d81  5/8  w.ive  x  2 

Length:  36'  •  Conn:  CX^224  PL-259,  CX-224WM0  NMO  •  Max  Pwr:  100W 
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B*2QyB^2QflM0  •  Dyahband  146/446MHz  w/tofd-over 

Gain  &  Wave:  146MHz  2.15dBi  1/2  wave  •  446MHz  5.0dBi  5/8  wave  x  2  •  Length:  30" 

Conrj:  B-20  PL-259/B^20iyMO  NMO  •  Max  Pwr:  50W 


SH^«  Super  Flexible  146/446MHz  HT  Antenna 

Gain:  i46MHz  t5dBi*44fiMHz  3.2dBi*  Lengih:  15.5"*  Conn:  BMC 

Max  Pwr:  10W 
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B-10/B-10NMO  •  Dual-band  146/446MHz  cellular 
look-a-like  *  Gain  &  Wave:  146MH2  OdB1 1/4  wave  • 
446MHz  2 15dBi  1/2  wave  •  Length:  12"  *  ^ 

Conn:  B-10  PL-259/B-10NMO  I^MO  * 
Max  Pwr:  50W 
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SP-3  •  Dual-band  146/446MHz  Base  Repeater  Antenna 

Gain  &  Wave:  146MHz  4,5dBi  6/8  wave  •  446l\/lHz  l.Zm  5/8  wave  x  3 

Max  Pwr:  200W>  Length:  5'1  V  •  Weight:  2lbs.  9ozs.  • 

Conn:  Gold-plated  SO-239  •  Construction:  Single-piece  fiberglass 
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GP"6  •  Oual-bartd  146/446MHz  Base  Repeater  Antenna 
Gain  a  Wave:  146MH^6-5dBi  5/8  wave  x  2  •  446MHz  9.0dBi  5/8  wave  x  5  • 
Max  Pwr  200W  •  Length:  107"  •  Weight:  3lbs.  8ozs.  •  Conn:  Gold-plated  SO-239 
Cofistruction:  Fiberglass,  2  Sections 
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GP-SflSP-Mi  •  Dual-band  146/446MHz  Base  Reoeat^r  Antenna  •  BEST  SELLER! 
Gain  &  Wave:  146IVIHz  8.5dBi  5/8  wave  x  3  •  446MHz  1 1 ,9dBI  5/8  wave  x  8  * 
Max  Pwr:  20QW  •  Length:  17'8'  -Weight:  5lbs.  tlozs.  •  Cofin:  GP-9  Gold-plated 
30-239 '  GP-9N  Gold-ptatecJ  N-type  female  •  ConstfuctJon;  fiberglass.  3  Sections 
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CA-fl2DB  •  Mono-band  6  Meter  Vertical 

Gain  &  Wave:  52MHz  6.5dBi  5/8  wave  x  2  •  Max  Pwr:  500W  •  Length:  21  S" 
Weight:  5lbs.  11  ozs.  <  Conn:  SO-239  •  2MHz  band- width  after  tuning  (6M)  ■ 
Construction:  Thick-wall  aluminum,  5  sections 
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CX^3  *Trhband  146/220/446MHzease  Repeater  Antenna 

Gain  &  Wave:  t46MHz  6.5dBi  5/8  wave  •22flMHz  7.8dBi  5/8  wave  x  3  • 

446MHz  9.0dBi  5/8  wave  x  5  *  Max  Pwr:  120W  •  Length:  107"  *  Wejghl:  3lbs.  loz.  * 

Conn:  Gold-plated  30-239  •  Construction:  Fiborgfass,  2  Sections 
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BP-15  •  Tri*band  52/14§/446MHz  Base  Repeater  Antenna 

Gain  8,  Wave:  52MHz  S.OdBi  5/8  wave  •  146MHz  67dei  5/8  wave  x  2  • 

446MHz  B.6dBi  5/8  wave  x  4  •  Max  Pwr  300W  •  Length:  5'1 1*  *  Weight:  3lbs  1ol 

•  Conn:  Gold-plated  SO-239  •  Construction:  Sfngle-piece  fiberglass 
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BuUd  an  Efficient  HF 
Mobile  Antenna 

Continued  from  page  46 

by  ihc  wire  slraight  out  into  a  yard.  If  it  does 
have  kinks  in  iu  remove  them  by  lying  one 
end  of  the  wire  to  a  fence  post  and  giving  the 
other  end  a  few  good  yanks.  The  1 1  taps  are 
located  at  the  bottom  end  of  the  coil  form 
where  it  attaches  to  the  mast.  Each  tap  is 
staggered  from  the  other  by  approximately  an 
inch  so  they  don't  end  up  bunched  up  on  top 
of  each  other.  Before  wonying  with  the  taps, 
complete  the  coil  winding  and  use  epoxy  to 
sectire  all  but  the  bottom  1 1  windings.  After 
the  epoxy  cures  tovemighi!)  unwind  the  un- 
secured windings.  Scrape  the  enamel  com- 
pletely from  a  1 "  length  of  wire  and  bend  it 
dowTi  on  top  of  itself  to  form  a  closed  loop 
about  0.25"  long.  We  want  the  copper  in  the 
!o(^  to  be  bright  and  shiny  because  we  will 
later  fill  the  loop  with  solder.  When  done,  se- 
cure the  tapped  windings  with  epoxy. 

Leave  enough  wire  at  the  end  to  install  the 
large  solder  Itig  thai  will  be  screwed  down 
against  the  #10-32  stainless  steel  through-bolt 
we  will  install  at  the  Lop  of  the  mast.  This 
through-bolt  is  the  only  mechanical  connec- 
tjon  in  the  antenna  functioning  as  an  electri- 
cal tennination.  It  ties  the  boitom  of  the  coil 
to  the  end  of  the  copper  braid  from  ihc  top  of 
the  mast,  and  is  required  to  allow  removal  of 
the  resonator.  It  uses  a  wingnul  fastenet  An 
additional  length  of  wire  from  the  solder  lug 
is  ben  I  back  up  the  coil  form  and  soldered  to 
the  desired  coil  tap.  This  is  a  semi -permanent 
connection  so,  before  final  assembly,  make 
sure  it  is  in  the  frequency  range  you  will  be 
using.  1  don't  recommend  alligator  clips,  slid* 
ing  contacts,  or  miniature  banana  plugs;  a 
soldered  connection  will  outperform  all  of 
these  alternatives. 


Glue  another  1.5"  PVC  coupling  sleeve  in- 
to the  top  end  of  the  coil  form.  Self- 
tapping  sheet  metal  screws  secure  the  copper 
top  hat  and  whip  mount  into  the  sleeve.  The 
top  hat  and  whip  mount  are  made  from  T- 
long  l.5"-diameler  copper  pipe  and  pipe  cap. 
Drill  the  pipe  cap  in  the  exact  center  of  its 
top,  and  install  a  bolt  here  that  matches  the 
size  and  tread  requirements  of  your  spring 
loaded  whip.  Drill  additional  holes  around 
the  pipe  and  cap  assembly  at  90* 
degree  inteF\'als.  Insert  two  lengths  of  #10 
solid  copper  wire  21"  long  through  these 
holes  and  center  them  on  the  assembly.  Then, 
using  a  torch,  solder  the  entire 
assembly.  Eton't  try  to  solder  just  a  ponion  of 
the  assembly;  copper  is  too  good  a 
conductor  of  heat  to  allow  that.  All  connec- 
tions will  have  be  soldered  ai  the  same  lime. 
The  top  wire  from  the  resonator  coil  is  also 
soldered  to  this  assembly.  The  wire  can  be 
kept  in  place  by  wmpping  it  around  one  of 
the  top  hat  radials  prior  to  soldering.  All  sol- 
dering should  be  done  prior  to 
installing  the  assembly  into  the  PVC 
coupling. 

40  Meters 

See  Figure  3.  Tlie  40  meter  resonator  is 
built  like  the  75  meter  resonator  The  mini* 
mum  required  coil  form  length  is  eight  inch- 
es. Space-wind  a  total  of  44  turns  of  #12  bare 
copper  wire  onto  the  form  and  secure  it  with 
epoxy.  Approximately  33  feet  of  wire  is  re- 
quired. The  same  nylon  spacing  twine  used 
on  the  75  meter  coil  can  be  used  here^  but  a 
crossed-wire  top  hat  is  not  used,  Otherwise, 
the  whip  mounting  is  the  same  as  on  the  75 
meter  resonator  The  40  meter  coil  becomes 
resonant  at  7254  kHz  with  the  boitom  two 
turns  shorted.  Each  turn  of  the  coil  shifts  the 
resonant  frequency  by  about  200  kH^.  The 


Photo  C  20  meter  resonator  mounted  on  the 
mobile  mast 


NQTESs      1.      DISK    IS    COPPER    DR    BRASS 

a      TDP    HAT    RADIAL    ARE    #10    CCPPER    WIRE 

3,      SDLDER    RADIALS    AND    COAX    SHIELD    !□    DISK 


4    !/£' 


14' 


16   T   COAX   DN 

PVC   COUPLING.      DISK    IS    BOLTED 
TO   PVC   PIPE   AND   END   CAP 


Figure  4.  20  meter  resonaion 
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FIWRM  rddio  tfansmitteri-'liovc  a  unique  frequency 
versus  time  start-up  charocterlstk-eveft  radios  of  the 
some  moke  and  modeL  This  *fingcrPfint*  con  be 
captured,  stored  and  analyzed.  Our  exclusive  TxlD 
SoFttuare  ond  the  patented  technology  of  the  TxiD-1 
fBM/Ccmpotibte  circuit  boord  con  help  you  Identify 
the  abusers  on  your  repeater!  Or  help  you  keep  trocK 
of  the  number  of  radios  per  account  on  commercial 
repeQtef5^^::3CTCS5  ond  DTMf  decoding,  os  ujell  as 
Spectrurti  Occupancy  and  Deviation  meosuremerjit 
features  further  enho nee  the  system.:  .#' 

..^;snif  Call  or  uurtte  for  q  brodnjre  tulth  full  detotls^p 
::^iil=^'"bddlt16irkil  exomples.  dnd  techniccd  specifications  J 


TxlD#  liiith  Sofluiciri 


.00 


Shtpf>ln9/Hcinc#l»ng  UPS  Ground  USl^-  J8 .00  '       ■;-^'' 

VtioArtC  Qfid  BMEX  CKcepced.   COD  on  cosh  ^  AAon«i^  Order  bosls  only. 

Orden:  (800)  338-9058 

.  .:::      Icifo:  (503)  6e7-St  1 8    FoE  (SOS)  687-249S 


,j:.i:'5:>' 


CIRCLE  24«  OH  BEAD£R  S&RVICE  CARD 


ID-8  Automatic  Morse  Station  Identifier 

CompatiWe  with  Commercial,  Public  Safety,  and  Amaletjr  Radio 
applications.  Uses  include  Repeater  Identifiers.  Base  Station  identffiars, 
Beacons,  CW  Memory  Keyers,  etc.  Great  for  RC.c.  ID  Compiiance. 


Wlfilalurein  size,  1.B5'')(l  l£>0  35". 

Totally  flF  imffiuoe 

Ah  conn^lions  made  with  rricrominlalure'  piyg  and  shekel  with  <^f  coded  wires  attached 

CMOS  fVncTOprocessar  tof  igw  u^'JIage.  la*  currem  operatiori  6!t^20VDC  ur»regylaiec!  ai  Sma 

tDw  d4slo1)0r.  low  ^mpetSance.  ad|ustable  ^inpwave  outpi/l:  0  1Q  ^  vofts  peaK  tti  f£ak 

CrysiJJ  cantrolieo  lor  lugh  gccuiaey 

lonsffvHtf  PFT  wtput  jti}  iey  (ransminsr  tvNIe  HI  i$  tieing  s«m},  ^  an  opefi  cdledor 

Vinsisttr  tnan  win  »tsrxfe  80  VOC  as  3D&ni. 

Feio  pmgnmrrabie  witn  SU^PLIE!)  ^syMSfti 

CttiAemaion  lone  m  immm  acceofed  ^"ame&r.  (rfus  tones  id  nMata  puyiJiiiiiiM  «nr, 

Ai  yugramfTiT^g  is  stored  m  a  non-vob^  -:  lLPRQM  whch  rray  be  afierfd  ^  any  tint 

Message  lergtfi  o^sr  200  cnaracirs  iCfig 

figger  ID  with  acuve  h»gli  or  low 

[nNbil  ID  wl;^  actwc  tilgn  or  Icm  Ws  PdQ  off  ID  until  cftanritf  is  ctoar  of  traffic 

Geoe^tes  r^p^ief  uurtesv  'o^  ^t  end  oi  us^  transini£s>Qri  il  enadletf 

OouDtt  sii:i&d  tape  and  mounting  har^wan  supplied  for  qutek  rrKhiniing 

Operaifng  remperatufft  range,  -30  degrees  C  to  +65  cegrees  C 

Full  Qne  year  warfanty  wher  r&E'jrned  lO  the  facrar^  lor  repair 

immediate  one  day  oeil^^ry 


Programmable  Features 

•  CJ*  S^PBsd  from  7  m  99  WPM 

•  i9  mi6r^  Humr  /iTom  1-5?  immriis 

•  *p  Aeftf  ott  im&  twm  0-99  SiCcncB 

•  CIV  Km*  ffequeoi^  frun  ]^  'kf  li  JQPt?  ts 

•  Fnmr  porcA  deby  tO^wai  from  Ota  9  9  secoen^ 


S89,9S  each 

programming  keyboard  inciutSed 


COMMUNlCATiONS  SPEaAUSTS.  INC. 

42t  'At:!^    :Af  7  A'^ENUt  •  ORANGE    CA  »<?6fi5  42Be 
at 4}  99S'30?T  *  FAX  l?14f  974  3420 
Entire  tJ.S.A.  {iO&}  9^iQS47  *  fAK  (BOO}  4?4:ii20 
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SG-SOD 


Smart 
Power 
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TM 
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Linear  Amplifin  1.R  -  31  MHz* 
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The  SG-500  SmartPowerCube  produces  tremendous 
power-nearly  as  much  as  a  1  kW  amplifier  Yet  it 
requires  less  than  one  cubic  foot  of  space. 
Electronic  brain  power  makes  this  possible.  The 
SG-500  is  an  intelligent-microprocessor  controlled-high 
powered  linear  amplifier,  designed  with  high  effiaency 
tranaistors.  Its  electronic  brain  conslantly  monitors  your 
HF*SSB's  acti\i  ties,  power  needs  and  antenna  condition, 
and  automaiicalfy-in  less  than  15  milliseconds- selects 
the  right  broadband  filter  And  it's  designed  to  reliably 
produce,  essentialK^  unattended,  in  the  mo^t  demanding 

conditions.  For  maximum 

power-intelligent 
power- at  !ow  cost,  the 
SG-500  SmartPow^erCube 
is  just  the  amplifier  you 
need.  Call  us  for  details. 


twntUMt 

it  smi  watts  W 
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iOD  watts  Uiiliiiilteaivniinn 
Hi;  291  watts  Carrier  maM. 
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Pfjdectuii:      Input  aitrirhf ,  Dier  c«^ 
reit.  Bier  mpentin 
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44-tuni  cotl  exteads  the  lower  frequency  to 
6845  kHz,  It  is  possible  to  cover  40*  20*  and 
15  mecers  wiih  this  coil  by  tapping  it  to  shon 
more  and  more  turns,  but  this  compromises 
efflciency.  A  significant  impfovement  in  ef¥i* 
deocy  results  from  using  shorter,  unshorted 
coils  to  cover  additional  bands* 

20  Meten 

See  Figure  4.  The  20  meter  resonator  is 

constructed  from  a  coil  fonn  made  from  a  1.5" 
PVC  coupling  sleeve  and  1.5"  PVC  pipe  cap. 
The  cap  and  sleeve  are  connecicd  with  a  short 
length  of  L5"  PVC  pipe  and  PVC  cement. 
Cap  and  sleeve  are  pressed  together  for  a  zero 
clearance  fit.  Thirteen  turns  of  coaxial  cable  is 
then  close-wound  onto  this  form  and  secured 
with  epoxy,  Almost  any  smaller  diameier  coax 
such  as  RG59,  RG58,  or  RG62  can  be  used 
here.  RG223  may  offer  superior  pci  lonnance 
with  its  silver-plated  double  shielding.  On!y 
the  shield  is  used.  Cut  the  center  conductor 
flush  at  each  end  of  the  coil,  A  bolt  is  installed 
in  the  center  of  the  pipe  cap  for  the  whip.  This 
same  boh  is  used  to  secure  the  S  "-diameter 
brass  disk  that  serves  as  a  top  hat.  The  top  hat 
is  fcquired  to  bring  this  lesonator  dovim  to  the 
20  meter  band  because  the  coil  does  not  pro- 
vide enough  inductance  to  do  the  job  alone. 
An  additional  three  turns  on  the  coil  would 
eliminate  the  top  hat,  but  I  had  bcucr  results 
using  the  top  hat.  The  top  hat  also  provides  a 
convenient  connection  for  the  upper  termina- 
tion of  the  coil.  The  coax  braid  is  passed 
through  a  hole  in  the  disk  and  soldered. 


After  the  mast  is  mounted  to  the  vehicle 
and  the  feedUne  has  been  routed  and  connect- 
ed you  are  ready  to  tune  the  resonators.  A 
grid  dip  meter  is  useful  but  not  necessary. 
Start  with  the  75  meter  resonator  With  the 
transceiver  tuned  to  75  meters,  adjust  the  taps 
on  the  resonator  while  listening  for  an  in- 
crease in  noise  from  the  rig.  There  should  be 
a  dramatic  increase  in  noise  as  you  approach 
resonance.  I  experienced  a  difference  of  four 
S-units  between  resonant  and  non-resonant 
conditions.  You  will  probably  have  to  tune 


6146W 


RF  Parts  Co.  recently 

purchased  the  last 

production  run  of  JAN 

6146W  tubes.  This 

rugged  ECG  version 

was  designed  especially 

for  Collins  Transmitters  &  Transceivers. 

The  best  tube  for  your  S-line! 

Special  $19.95  ea,    $44.95/matcliefl  pair 

We  can  ship  U,RS.  C.O.D.  or  VISA/MC 
Foreign:  Small  packet  EMS  Postal  add  $10. 

RF  PRRTS  COMPflNV 

435  So.  Pacific  St. 
Tel,  {61 9)  744-0700 

1-800-RF-PAFITS 


San  Marcos,  CA  92069 
Fax  (619)  744-1943 


the  rig  across  the  band  while  experimeniing 
with  the  laps  to  find  the  noise  peak.  When 
you  have  the  resonator  peaked  for  noise,  use 
an  SWR  bridge  to  find  the  best  tap  on  the 
maiching  coil  for  a  SO-ohm  match,  I  found 
my  opiimum  match  with  five  mrns  of  malch- 
ing  coil  shoned  to  ground.  Wiih  100  waits 
and  the  SWR  meter  set  lo  maximum  sensitiv- 
ity, there  was  only  a  slight  indication  of 
movement  from  the  meter  pointer  indicating 
an  insignificant  amount  of  reflected  power. 
Experiments  with  a  pencil  drew  l/4"-Iong 
arcs  of  RF  from  the  ends  of  the  {opacity  hai 
under  these  conditions,  indicating  that  power 
was  indeed  being  transferred  to  the  antenna. 

A  #47  pilot  light  bulb  or  equivalent  can  al- 
so be  used  to  indicate  current  flow  in  the  an- 
tenna. Attach  test  leads  to  the  bulb.  Connect 
one  test  lead  to  the  ground  connection  at  the 
base  of  the  antenna.  Connect  the  other  test 
lead  to  the  lower  end  of  the  resonator  coil. 
Key  down  and  carefully  increase  power  out- 
put while  on  frequency  at  a  suspected  reso- 
nance point.  There  will  be  a  significant  in- 
crease in  brightness  as  the  transceiver  is 
tuned  through  the  resonance  point.  The  test 
leads  can  be  of  equal  length  as  actual  location 
of  the  bulb  is  not  critical.  Total  length  of  the 
test  leads  should  approximate  the  distance 
between  the  electrical  connections  of  the  in- 
dicator to  the  mast  to  keep  the  slack  in  the 
wire  10  a  minimum. 

There  are  three  logical  ways  to  shift  the 
resonance  point  Moving  the  taps  on  the  coil 
will  cause  the  greatest  shift.  Adjusting  the 
length  of  the  whip  in  small  increments  will 
cause  the  smallest  shift.  Increasing  the  length 
or  number  of  radial  wires  of  the  capacity  hat 
will  shift  the  point  down  in  frequency;  de- 
creasing them  will  cause  an  upward  shift- 
With  so  many  ways  of  tuning  it  is  possible  to 
bring  the  resonance  poini  very  precisely  to 
any  frequency  in  the  band.  Once  you  deter- 
mine the  various  points  of  resonance  for  each 
coil  tap,  you  may  want  to  make  a  chart  for  fu- 
ture reference.  As  long  as  the  installation  is 
not  modified  the  results  are  consistently  re- 
producible. A  chart  would  allow  frequency 
changes  without  the  need  for  an  S\^'^  meter. 
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BAHERIES 

Micket -Cadmium,  AtkaHne,  Lithmm, 
Sealed  Lead  Aci^d  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

7344TET1VARD. 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643-4439 


T\ining  becomes  less  critical  as  frequency 
and  bandwidth  increase.  Once  you  have  the 
antenna  working  properly  on  75  meters,  addi- 
tional adjustments  to  whip  length  become  un- 
desirable. Any  further  adjustments  to  the  whip 
length  to  fine-tune  the  other  bands  will  demne 
the  system  for  the  75  meter  resonator  AJter- 
naic  means  of  tuning  beconK  desirable.  On  40 
meters,  coil  tapping  is  the  simplest  solution.  If 
coil  tapping  is  not  desirable  for  whatever  rea- 
son (i.e,  inconvenient  location  on  the  coil),  the 
addition  of  a  small  capacity  hat  will  help  fme^ 
tune  the  systent  The  strategy  here  is  to  end  up 
with  a  fixed  whip  length  opiimtzed  for  the 
lower  frequency  band.  Resonance  on  the  other 
bands  becomes  a  function  of  resonator  char- 
acteristics alone,  allowing  quick  and  easy 
band  changes  while  presei^ing  efficiency. 
Where  used,  all  the  top  hats  are  an  integral 
part  of  the  resonator  assemblies. 

The  input  impedance  of  the  system  does 
change  from  band  to  band,  but  a  low  SWR 
can  still  be  maintained  with  the  75  meter 
matching  coil  tap.  The  convenience  of  a  per- 
manent connection  on  the  matching  coil  for 
all  bands  outweighs  the  minor  decrease  in  ef- 
ficiency resulting  from  a  0.5  change  in  SWR. 
r  found  no  change  in  performance  between  an 
SWR  of  1:1  and  an  SWR  of  1.5:1.  In  fact,  the 
only  downside  to  running  a  3: 1  SWR  is  de- 
creased power  output  from  my  solid-state 
transcei%'cr.  I  can  still  communicate  effective- 
ly at  the  higher  SWR.  Fcedline  losses  appear 
to  be  near  insignificant  with  a  feedline  length 
of  only  15  feet  and  the  antenna  still  radiates 
the  power  it  receives. 

After  all  the  resonators  were  buiU,  tuned 
and  tested  over  a  period  of  several  weeks,  I 
encapsulated  them  with  polyester  Fibeiglas 
resin.  This  is  a  smelly,  messy  process  but  very 
effectively  seals  the  coils.  No  shift  in  frequen- 
cy or  performance  was  observed  after  encap- 
sulation. After  the  resin  cur^l,  I  spray-painted 
all  parts  of  the  antenna  flat  black  to  improve 
the  appearance  of  the  installation.  Take  care  to 
ensure  thai  the  paint  is  non-conductive.  A 
flashy  metal  flake  paint  job  will  ensure  a  dis- 
aster instead  of  the  inexpensive  and  effective 
Iff  mobile  antenna  system  desired. 


Slow  Scan  TV 

doesn't  have  to  be  expensive  anymore! 


^9U^_,C'fc;3 


Everj'  d*y  more  hams  are  enhanting  their  cfimmiflikaii«n  by  usuju 
inuiges.  Join  Ihe  Fun  and  s££  what  ytxj've  been  missing. 

OuiiEily  Cobr  SSTV  is  easy  and  artwlabl  c  wuh  Paivkvit  /K,    (3^9.9S 

Mflquirct  EBM  rC-cfrnpsHibleK  'li&oi  bcflet  C|'I.J,  I  M«]i;nlivir;  «>f  mFiriur>i,  i;nlnr  VGA 
Mp\Mf.  MS'tK>,S.  Jthirfiing-  S5 10  Lr.S.A.  md  Cuniidn.,  Sli  hu  mhta   WnH  of  edII  for 

Abjolu[e  Value  Systems 
I  I  S  Stedmjn  Sl  /T  7 
Chdmsford,  MA  0!  824- 1 823 
(SOS)  256  69Q7 
e-malf;  |ohnl@wortd.sid.coni 
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.CornerBeam? 


S^^Tl  <  IJIA  BcroMi  Lhc  band 
Gam  of «  IS  fl  Yagi 
So  diioemion  tn n  7  ft 
40 dB  Fraai-[d  Ba^k  R^iici 

Moimcs  difccUy  to  na&i. 

^fenicat  or  HoazoftiAl  Pr^tanzjucm 

ImetfTi  H45,  rW  MH/  S 145.  70  on  Si  15.  Dual  146^440  S  IfiS 

Weighs  tMJy  10  (K,  Add  SI  1  Shippfiig  &  Handling,    tnio  Si- 


V 


Bojt  5t)062  Pttjvo  UT  S4605 


Order  HotLicK 
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Subscribe  to 
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Call  800-289-0388 


HUGE 


100  PAGE 
CATALOG 


1  Communications  Receivers 
>  Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 
'  VHF-UHF  Transceivers 

HP  sand  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 

This  catalog  includ&s  prices! 

Send 
Silo 


Universal  Radio 

6830  Americana  Pkwy.  73 
Reynoidsburg,  OH  43066 

Tel.  614  866-4267 


Why  buy  a  TNC? 

PCHFFAX+PCSEIIM 


SPECIAL  COMBINATION  OFFER 


For  a  iiTTiiieo  time.  4  you  o-de-  PC  hf  fax  $99  (S«  Our 
oitie*'  aa  in  frws  issue),  you  can  anki  our  new  and  improved 
PC  SWL  3  0  *0f  SSO  00  mstead  ol  out  regular  low  price  ot 
199-00 

PC  SWL  coma*is  ifie  hardware,  software,  msirtjcttOfts 
and  frequency  Itetfi  neede<l  to  aikiw  you  to  receive  a  vasi 
variety  o*  cl^gr^a^  Dfoadcasts  irars'^  tted  ove^'  s'T^:i1wave 
radtp  AJi  you  ^^leed  %  any  IBM  PC  or  ujriUJdftMjic  oompuief 
a^  ^  SSB  s'^ortrtrave  fecetwer  TTb  product  conssts  of 
Demchduiaior 

DigttJi  Signaf  Processing  Software 
200  P^ge  Tutor iaj  Reference  Manual 
World  wi<ie  utility  Frequency  List 
Tutorial  Audio  Ca^^ette  wtth  Samples 
PC  SWV  auidniabcaliy  decodes  Uar^  code.    RTTY. 
AMTOR,  STTOR  HAVT^X  and  ASCO. 

PC  SWL  ^«is  you  iL.'ie  i-^  on  wortd  press  sen^ice* 
rreteai*o«09iC3l  bfoa<icast5  na:^  raa>o  ooefaiors  coasia* 
shore  5ia?*0fls  aviai^of^  telex  ard  rrucrr  more  distal  aciicn 
OFT  the  sngftwaive  bands.  WKy  pay  tor  another  expe'^STve 
bo*  VM*ien  a  simoie  mtertace  and  yoi^r  PC  can  do  iHe  ^oo' 
ADVANCED  FEATURES: 

Turwig  Oscilloscope 

Digifal  Waveform  Rfeseniaiions 

Auto  CafitorariOfi  and  Code  Recognitiofi 

Cominuouslv  Tunable  Fitter  Frequencies 

Variable  Shift 

Adjustable  CW  Fitter  Sensitivity 

Unattended  Capture  and  Pnntirig 

Integrated  Text  Editor 

Integrated  Log  and  Daiabase 

She'l  to  DOS  applications 

Seamless  Integration  with  PC  HF  Facsimile 
Can  or  wrtte  for  our  cornplete  catalog  of  products. 
Visa  &  Ma«ierC3rd  welcome. 


Software  Systems  Consulting 

ei  S  S.  Et  Camiho  Real.  San  Clement©,  CA  92672 
Tel:(71 4)498-5784  Fax:(714)498-0568 
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TS-50 


lM-241 


TM-251 


TS-60 


See  Us  At  Dayton— Booths  328-33 1 


TH-22AT 
TH-48A 


TM733 


KENWOOD  ^ 


Michigan  iRadio^ 

^  ^       SERVICE 

23040  Schoenherr,  Warren,  IVII  480S9 

1-800-TRU-HAMM  {orders only) 

WORKING  TOGETHER  TO  BRING  YOU 
THE  BEST  QUALITY  FOB  THE  BEST  PRiCE 

UeBl  1  Tech  T41 0-771 -4711 ,  SSfVlEe  1^1^771-4713.  Fw  SerVlW  1-&1U-T71-&54B 
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BUY  AMERICAN,  BEHER  PRICE  AND  QUALiTY 


The  SG2000  HF  iranscoivcr  is  Fype  accepted  for  cevnmenclal  and  marlrve  $en/lce 
made  witn  Iradiliorvai  U.S.  comrriefcial  radio  quality  (and  of  course  ii  cfln  t^  used 
an  tine  ham  bands  e\i^).  WNIe  ihe  Japanese  radios  have  2  Qnal  transistars  thai 
sirain  to  put  cut  1 00  watts  on  the  low  bands  and  aniy  7^^85  watts  on  ten  moiers, 
Ihe  SG200D  has  4  large  IransJstorB  that  leaf  along  at  15Q  waits  on  ALL  THE 
BANDS  IMCLUDLNG  10  METERS'  Some  ol  the  SG^OOQ  reatures  km  ^)  A 
connrol  head  remoia&^o  (no  spciClal  kJI  necessary}  up  to  150'  away  ffom  (he  rig. 
pertect  for  automobiles  and  boats.  Up  lo  8  heads  can  be  utitizcd  and  used  as 
Intercoms  also.  2}  The  largssi  display  oE  any  HF  tranaceiver.  3)  644  pre- 
pre^ramrned  miemprles  an<j  100  Ltsef  programmable  memories.  4)  opefable  Imm 
-50F  H5C)  to  185F  Ke5C)-  You  want  quality  righi?  Here  is  what  EVERY 
SG2'000  must  endure  beioto  they 'ire  stripped  Jr^p-Ti  the  factory:  i)  iTieyVe  laclofy 
aiignea.  2ji  EvEFiY  SG20Q0  i^  keyed  down  at  iuH  power  (CW  1 50  Watis)  inio  an 
open  antenria  for  aboui  10  seconos,  Itien  connected  to  a  shocted  anlenna  aruj 
keyed  down  f^  an  addiiionar  10  seconds-  3)  EVERY  SG2000  i:&  put  In  ihe 
^LjRN'lhr  rack  and  keysd  6emn  for  24  hoiHS  nonstop  at  futr  pcmer  C^v.  Ooni  try  mai  wtih  m&  foreign  radtois.  4)  EVERV  SG2000  is 
thefi  re-chected  ior  ab^vTie«!i4  ami  put  m  Itie  TQBTURE  RACK"  whecie  hey  Are  keyed  «!  and  olf  every  10  secsnda  Ibr  £4  hom^.  S) 
"the  SiSSOOO  is  then  re-evalUAied  and  an  control  funajons  are  venfied  lo  onsure  ifvH  tie  rricrapnace^ar  te  yp  le  spec  THEN  AND 
ONLV  THEN  IS  THE  SG2000  ALLCW^D  TO  LEAVE  THE  FACTORY. 

The  bonom  ine  is  prtce.  you  know  riow  expcfisive  cofnmerciai  ngs  Sfe  nofma»»y.  we  are  seing  me  SG^OOO  BELOW  DEALER  COST  ; 
at  only  $1.5B5.W  each'!  Thar$  a  5400  00  saving^  W^  ^jarantee  the  b6$t  pfic». 


TTie  5G230  SMART-TUNSR  ««  the  t>est  HF  autottmer  at  any  phce.  and  to 
promote  3  ptoduci  ihti  is  made  in  the  USA,  we'm  c^ftefing  tt  ai  the  govwiiBAd 
best  priDft  ef  only  S44aoo«f  why  th£  SG230?  BECAUSE:  When  you  une  wi 
antenna  at  ifs  base  you  ve  resonaDngi  trm  antervia.  u^e^^cf  oi  i'j&i  matching  the 
coav  ro  l^ie  rsdo  13  with  other  ti^ii^  SMCh  as  tie  AT50.  eic  The  r^oii  YOUR 
SIGJ»iAL  GETS  OUT  MUCH  BETTER,  The  Kenwood  AT5Q.  AT450  and  Other 
Similar  tuners  can  only  nu^  3:1  mlsmaiches  (YES  on*y  3:1  J  so  iorgot  maLcning 
anyttwi'S'  but  a  lafrty  tfecefit  anisfifi^.  The;:  SG23d  can  matth  Irom  0.5  Ohm  lo  10 
habhm  antennas  (up  lo  a  £00;  i  mismalch),  so  it  can  easiy  maicti  mnd^m  wires, 
dpoles,  rajrv-gutters,  shopping  caila^  ete,  Ttie  neautt  WORE  POWER* 


To  ordar.  send  check  of  mon^  Ofder  wth  se  50  tor  shippMng.  Along  witti  your  shipping  address  (sorry  no  US  Posl 
Offifie  BoxtfS.  UPS  wilt  not  deliver)  and  TelephonB  numbvr  lo 


Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624.  Dept  73 
Long  Beach,  CA  90803 


CA  ResidtntA  ^^dd  B  V4%  Sales  Tax.  AtB5^1<2  Hbw&A,  jind  Cprmdian  Residents  pteasc^  send  U.S.  Manej^  Ordsf 
♦  Sl7.10lotshipptiiig 

Serving  Th&  LORD    '^  y^"-*  wtsh  more  inlormation  please  send  a  SASE  ID  ihe  above  address.  For  COD  orderSn  call 
Since  19B?         (31 0)4;i3-5660,  outside  of  CA  Orders  Only  <^n  (B00)933-H  AM4  and  leave  &  me&sage. 
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Number  1t  on  your  foodback  card 


A  Shortwave  Converter 

for  your  Scanner 

Build  this  easy  gadget  and  listen  in  on  HF. 


by  Steve  Donnell  WA1 KYL 


There  are  many  ways  of  using  a  converter 
as  a  simple  method  for  receiving  HF 
broadcasts.  Typically,  the  shortwaves  (3-30 
MHz)  are  converted  down  lo  the  540-1600 
kHz  band  where  a  standard  AM  broadcast 
band  receiver  is  used  as  a  fixed  or  tunable 
IF.  And  while  this  conversion  scheme  can  be 
considered  cost  effective,  it  is  not  without  its 
problems.  Things  like  limited  tuning  range, 
"feed- through"  interference  from  local  AM 
signals,  die  difficulty  of  accurate  calibration, 
and  even  tuning  images,  can  plague  this 
classic  design. 
While  the  old  AM  Broadcast  receiver 


hasn*i  completely  disappeared  from  the 
scene,  I  chose  to  take  a  different  approach 
by  using  a  type  of  receiver  that  is  becoming 
more  and  more  common  in  homes  and  ham 
shacks,  the  VHF/UHF  scanner.  While  scan- 
ners are  typically  used  to  receive  FM  modu- 
lated signals,  many  can  also  receive  the 
VHF  aircraft  band  (118- 136  MHz  AM),  per- 
fect as  the  *'IF'  for  a  shortwave  convener. 
And  as  many  newer  designs  for  2  meter 
transceivers  can  also  receive  AM  signals  in 
this  range,  the  use  of  this  band  as  an  IF  for  a 
shortwave  convener  becomes  even  more 
logical. 


Design 

For  the  sake  of  simplicity,  1  designed  my 
HF-to-VHF  converter  around  the  NE-602  \C 
(sec  Figure  1).  The  NE-602  IC  is  very  popu- 
lar with  experimenters  because  of  its  ability 
to  frequency-convert  RF  signals  across  a 
wide  range  of  frequencies.  Entemally,  the 
NE-602  consists  of  an  oscillator  that  can  be 
configured  in  a  number  of  ways  as  an  L/C  or 
a  crystal-tuned  design.  The  oscillator  feeds 
imo  an  active  mi^^er,  which  can  accommo- 
date signals  of  up  to  100  MHz  in  frequency. 
Since  most  of  the  applications  I  have  seen 
for  the  NE-602  were  for  RF  conversions  be* 


was 


NOW  H7'»^ 


NOW  549^ 


5^50  NOW  540^ 


FNB-26S  Yaesn  7.2^  1400mah 


was 


NOW  548» 


CNB-152  Slandard/Hcath  12v  6(K)mah    T^so  NOW  *44'' 


PIUSE  CAil  FOR  DETAILS  OS  OCR  COMPLETE  LINE  OF  REPUCEMECT  BAmRIB 

Ofegood  thmjune  1991 


NHW  REPUCEMINT  FOR  B.Vn  ERY  PACKS: 

KtMWOOD;   TH^22/42/7&A    PB-SJ  6v  IZWmah        S49.00 

P1^34  9.6v6mmah 

TH-27/47/rH-28/4S/78 

P&"17  12v8aOmah 
T»B-ia7,2v  NOUniab 

FNB^1;H.8vl2(}0ma!^    t53.2S 
FNU-ia  9.6V  GlXImah      $66.90 

TfOM;  W21ATm21ET,  2GXA/GXr/2XAT/CiXET 

&P432  I2v  fiOOmnh      1S4.00 
BP-132j\  I2v  eOOiTiJlh     $54.00 


$54,00 

$49.9S 
$49.25 


ttmum 

tllllli 


iPOMPHm  inc. 

the  only  thing  low  about  our  charge  is  the  cost./ 

Order  ToU  Free  (800)  634-8132 


tmiiiries 


weinmc! 


We  also  supply:      Camcorder  Battens 

Accessories 


Cordles^^  iiione  Balteries 
Cu^tnnl  [UiU-lv  Packs 


NiCad  Cells 
Lithium  CelL-s 


300  Centre  Street  •  Holbrook,  \t\  02343  •  (617)  767-5516  •  Fax  (617)  767-4599 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 


.*!    ^-nJ<^^li^^^ 
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>1 0  Watt  pep 

Transceiver 

Only  $499 

Made  in  USA 
Value  +  Quality 

from  over  25yeafs 
In  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-1 0  has  adjustable  1 0  Watt  p.e.p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010M-ATV  for  100  Watts, 
Hot  GaAsfel  downconverler  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2:7*'  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  t^al  purposes, 
verified  in  the  latest  Caltbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg,  ATV  catalog 

including  downconverters,  transmitters  Jinear  amps, 
and  antennas  for  the  400.  900  &  1200  MHz  bands. 


(81 8)  447-4565  m-t  Sam-saOpm  pst      Visa.  MC.  UPS  COD 

P.C.  ELECTRONICS  to«.(W6org) 

2522  PaKaofi  Lane  Arcadia  CA  91007      Manrann  (WB6YSS) 


QSO  Tutor  * 

Study  Aict  for  the  Amntcur  Radio  Exams 


»*Kr  ainomatic  roLi2  P^m^%  nimH^, 


\ 


*  Runs  on  IB^I  compaliblK  or  Macintoshts 

*  Prograjns  a.rv  AvailabJe  Fur  Novictw 
TechnJdan.  No-Code  Tech  ni  da  it,  Genrral^ 
Advance  Bfld  Ijora  Amateur  dms&  exams 
;9v  wcU  3S  CfMniaerda]  RadiGtrk-phoaF  and 
t'onuncmal  Radar  £iidi>r«emcnL  I^adi 
prifgniti  sold  s^paratdiy, 

*  Work  with  the  entire  question  poetic  or 
study  quesiiotm  automaiLcatly  selected  hj 
the  program  from  your  wcaki^l  Mreas^ 

*  Current  Question  Pools 
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SCANNER 
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LI     6  TURfJS    l/4ln    DIA    WOUND   OVER    La 
L2    20  TURNS    1/4  in.  DIA     1    In.  SPACING 
L3    6  TURNS    1/4  in,  DIA  OVER   1/2  in.  SPACING 
U     3  TURNS  1/4  m    OlA    OVER    L3 
ALL  COILS   USE    No. £2    MAGNET    WIRE 


Figure  1,  Schematic  for  the  shortwave  converter  for  your  scanner 


'■  low  50  MHz,  \  wondered  if  I  might  be  tax- 
ing the  limits  of  the  IC  a  bit  at  these  higher 
VHF  frequencies.  But  1  soon  discovered  that 
these  concerns  were  unwarranted. 

RF  signals  from  a  receiving  antenna  are 
coupled  into  the  converter  by  way  of  LI, 
and  then  to  L2.  L2  and  CI,  a  365  pF  variable 
capacitor,  function  as  a  tuned  "preselecter" 


to  filter  out  noise  and  interference  outside  of 
the  specific  frequency  band  you  want  to  re- 
ceive. LI  and  L2  are  made  with  common 
#22  magnet  wire,  wound  on  a  1/4" -diameter 
plastic  or  wooden  coil  form.  LI  is  wound  di- 
rectly over  L2.  The  desired  receive  frequen- 
cies are  then  coupled  into  the  mixer  of  the 
NE-602atpin  L 


7h  01 

VARACTOR 
MOTOROLA 
MV-2203    Oft 
R2        I    NTE"£14 
10k VRl    10k 
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rh 


O.Ol^iF  C9 


47  pF 


10;iF 


ft? 


1^0,01 


NE-602 


r~i  n 


Figure  2,  Schematic  variation  using  a  crys- 
tal tuning  circuit  with  a  varactor. 


For  best  stability  and  easiest  calibration,  I 
used  a  crystal  oscillator  design  for  the  con- 
verter. Although  somewhat  better  results 
might  have  been  achieved  using  a  crystal 
with  an  overtone  frequency  in  the  110  MHz 
area,  crystals  in  this  range  are  not  commonly 
found  in  the  junk  boxes  of  many  experi- 
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MF J  HF/VHF  SWR  Ana 

^    with  RF  Resistance  Meier 

Read  your  antenna  SWR  from  1.8-170  MHz . . .  10-digit  LCD  frequency  counter . . , 
RF  Resistance  Meter"^' , . .  smooth  reduction-drive  tuning . . .  simple-to-use . . . 


TM 


What  the  Ml*  J-259  Docs 

The  MFJ'259  gives  you  *i 
complete  picture  of  your  antenna*s 
perforiruHicc  anywhere  between  1 ,8 
and  1 70  MHz  —  you  run  even  check 
SWR  outside  ihe  ham  bands 
without  violating  FCC  niles.  Set 
the  band  switch  and  tune  the 
dia!"just  like  your  transceiver, 
SWR  IS  displayed  inslanily ! 

RF  Resistoitce  Metei^ 
Does  2: !  SWR  mean  25  ohtns  or 


tower  and  watch  SWR  change 

insiantly  as  yuu  make  each  adjust- 

ment.  You'il  knowexacily  what  to 

do  by  simply  watching  the  display.  *"^  ^V'^^n  'V^oVri''^"' 

lYine  critical  HF  mobile  anten-  fj^^fj?? /l^  f[f^^^^^  \^Jh^  ^t^^ 

nas  in  seconds  -^  without  subjecting  ^^[!,^^?S^^ "  ^^^  wiih  MFJ- 13  2B, 

your  transceiver  k>  high  SWR         ^  ^^?:^^^  ^^ ^  .^"  ^  ^"i?^^^  ^^J  '^^^^^ 


For  free  manual  w  rite  or  call  MEI. 

Take  It  AnjTvhere 

The  MFJ -259  h  fully  portable. 


Measun?  your  antenna's  2: 1 
SWR  bandw  iihh  on  a  single  band, 
or  analyze  muUiband  pcrlonnance 
over  the  entire  spectrum  rri>ml.8  to 
!70MHz! 

Measure  inductance* 


100  ohms?  The  fiew  MFJ-259  tells    capacitance,  resonant  rreijuency  nl 


you  work 


MFJ-259  If 

*2  1  9^^  ^^''''^  antennas,  MFJ^s 

revolutionary  new 
SWR  Anaiyzer"^  is  the  best  invest- 
ment you'll  ever  make!  Now  you 
can  diagnose  a  wide  range  of 
antenna  problems  instantly  with 
one  easy-to-use  instrument. 


you  at  a  glance! 

Now  you  can  measure  RF 
resistance  up  to  500  ohms  at 
minimum  SWR  -  instantly  -  on 
MFJ's  €.x€iusfve  side -by-side  RF 
Resistance  and  SWR  Meters! 

Take  the  guesswork  out  of 
building  matching  networks  and 
baluns  for  your  antennas. 

Watch  the  effects  of  spacing  on 
radiation  resistance  as  you  adjust 
your  antenna. 

Here's  WTiat  You  Can  Do  - , . 
Find  your  antenna's  true 


tuned  circuits,  transmission  line 
velocity  factor/i mpedance/lnss.Tesi 
RF  chokes,  transformers,  baluns. 

Adjust  your  tuner  for  a  perfect 
1 ;  1  m  atch  w  1 1  houi  c  reat  i  ng  QR  M . 

And  this  js  only  the  beginning! 
The  MFJ-259  is  really //j/ir  test 
instruments  in  one:  an  accurate  RF 
signal  generator,  a  high  resolution 
170  MHz  frequency  counter,  RF 
Resistance  Meter''*  and  an  SWR 
Analyzer"*, 

Free  \Mniial 

MFJ  comprehensive  1 8  page 


rMmvumuiiic.,...i^uyc  instruction  manualis  packed  w  1^1 

resonant  fequency  from  the  shack.  ^^^^^  applications  -  alt  explained  in 
l\irie  the  antennas  on  your  ^i,^^p|g  language  you  can  understand! 


cabinet  that's  a  compact  4x2V2x6V4 
inche.s.  Take  it  to  remote  sites,  up 
toweni,  on  DX-peditions  —  any- 
w  here  your  antennas  are  located. 
For  rouiih  service,  pick  up  a 
convenient  MFJ-29,  SI 9.95, 
padded  carrying  pouch  to  keep  your 
mFJ-259  ciose  at  hand  and  looking 
like  new, 

I  Irm  Ctood  is  the  .MFJ-259? 

MFJ  SWR  AnalyierM'^  work  so 
good,  many  antenna  manufacturers 
use  them  in  their  lab  and  on  the 

production  line--  saving  thousands 
of  dollars  in  instrumentation  costs! 
Profesisional  installer  and 
technicians  use  them  worldwide. 

Gtl  More  by  I*ajingLess 
With  the  MFJ-259,  yon  get  full 
L8  lo  170  MHz  coverage,  simple 
operation,  instantaneous  readings, 
a  high  accuracy  frequency  counter 
and  MFJ's  exclusive  RF  Resistance 
Meter""-  all  for  a  low  S2 19.95. 


1^-170  MHz  SWRAnalyxen- 

M  FJ  349      MFJ-249  HF/VHF 
S^  g0SS  SWRAnaiyzef^  has  all 

the  features  of 
MFJ -2 59  but  less  RF  resistance 
meter.  Includes  1.8-170  MHz 
contimtous  coverage,  lO-digit 
1  -CD  frequency  counter  and 
smooth  vernierluning. 

MFJ-209     MFJ-209  HF/VHF 
S  i  Ail95  ^^^R  Analyzer^  is 
*  W5I      ^anie  as  MFJ-259 
without  LCD  frequency  counter 
and  RF  resistance  meter  Has  jack 
for  external  frequency  counter 
MFJ-249/MFJ-209  are  4x2V2x6V4 
inches  and  uses  8  A  A  cells  or  1 10 
VAC  with  MFJ- 1 3 12B,  $12.95. 

10-160M  SWR  Ancrfyz^ 

S-TQW  compact  MFJ-207  HFSVm 
•  ^      AJialyzer^  will  help  you  build 

10-160  Meters  antennas  thaiTl  make 
working  DX  almost  routine. 

Just  plug  in  your  coax  to  find  the 
SWR  of  any  HF  antenna  on  any  ham 
band  10-160  Meters.  Has  jack  for 
extemal  fequency  counter 
7V2x2V2x2V4  inctes. 

Bondswif€h  Dip  Meter"^ 

MFJ  203       "^^  MFJ'203  is  a 
$AA95  sensitive  Bandswiiched  Dip 
*'*'      Meler'"^'  that  covers  all  hams 
bands  from  1 60- 1 0  Meters.  There  are  no 
plug-in  tuning  coils  to  keep  up  witli  or 
break. 

Has  detachable  coupling  coil,  dual 
FET  osciOaior,  op-amp  meter  amplifier 
and  jack  for  externa!  frequency  counter. 
7'/2x2'/2x2V4in, 


Carrying  Pouch 

MFJ  :^>         Toleyour 
*19^S  MFJ-249, 
MFJ-259  or 
MFJ-209  SWR 

Analyzer^  anywhere  with 
the  MFJ-29  custom 
Carrying  Pouch. 

Made  with  a  special 
jfoam-filied  fabric,  the 
MFJ -29  cushions" blows,  deflects  scrapes,  and 
protects  knobs,  meters  and  displays  from  harm 

Wear  it  arotind  your  waist,  over  your 
shoulder  or  clip  it  onto  the  tower  whik  you 
work— the  fully-adjustable  webbed- fabric 
carrying  strap  has  snap  hooks  on  both  ends. 
Protect  your  investment  and  keep  your 
analyzer  safe  and  looking  like  new! 

2  Meter  SWR  AiHifyzer 

MFJ--^08        MFJ-2l^  2  Meter  VHF 
*T9**  "^^  AmiiyzeT'  fmds  the 

^      SWR  of  any  antenna  from 
138-156  MHz.  JiM:k  for  extemal 
frequency  counter  7'ta2'/jx2'A  inches. 

For  Commercial  VHF  Radio 

Same  as  MFJ -208  but  for 
commercial  VHF.  MFJ-217,  $79.95. 
covers  30-50  MHz  and  .MFJ  218, 

S79.95,covere  150-170  MHz, 

MFJ  Anferma  Bridge 

MFJ-204B       t-reat  for  detemuning 
5^  Ass  feedpoini  resistance  of 

■  ^      antennas  and  for  designing 
impedance  matching  networks.  Measure 
RF  resistance  up  to  500  ohm.  Covers  all 
ham  bands  1 60- 10  Meters.  Built-in 
resistance  bridge,  null  meter,  tunable 
osc  i  1 1  ator-driv'er,  frequency'  counter  jack . 
7V3x2'/2x2V4  inches.  Use  9  volt  battery  or 
1 IQ  VAC  with  MFJ-I312,  S12.95 
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D|p  Meter  Adapter 

M  FJ  -  66  I  *lug  a  d  J  p  m  eter 

1 9^^  coupling  coil  into  vour  MFJ 
SWR  Analyzer^  arid  turn  it 
into  a  sensitive  and  accurate 
bandswitched  dip  meter 

With  a  dip  meter  you'H 
save  time  and  take  the 

guesswork  out  of  winding 

coils,  measuring  inductance  and  capacitance, 
measuring  velocity  factor  and  electrical  lengths 
of  coax.  Determine  resonant  frequency  of 
tuned  circuits  and  measure  Q  of  coils.  Set  of 
two  coils  cover  1 .8- 1 70  MHz  depending  on 
vour  MFJ  SWR  A  nalvzer'. 


Free  MFJ  Catalog 

Write  or  call . . .  800-647-1800 


440  Mite  SWR  Anolyxer- 

MFf."*  1 9       Read  SWR  of  any  antenna 
SQQ95  420  to  450  MHz  -  just  plug 
^  -        coax  of  your  antenna  into 
SO-239  connector,  set  frequency  and 
read  SWR.  Uses  microwave 
integrated  circuits  and  microstrip 
technology.  Jack  for  extemal 
frequency  counter.  7V2x2'/;x2V4  in, 

MFJ-219N,  S99.95.  sames  as 
MFJ-219  but  with  "'N'  connector, 

MFJ^2}  9/2 18/21 7/20S/207/203  uses  9  volt 
battery  or  IIP  VAC  with  MFJJ3I2B.  5/195. 

Neart^st  Deakr/Ordcrs:  800-647-1800 

Technical  llelii:  8U0-(;47«  rECH(«324) 

» 1  year  unconditional  guarantee  'SO  day  money  back 
guarantee  (l€&s  &/h)  on  orders  from  MFJ  •  FREE  catalog 

MFJ  ENTERPRISES.  INC, 
Box  494,  Miss.  State,  MS  39762 
f6()h  123-5869;  «^  30CST,  Mon-Fri 
FAX:  (601 )  323^6551:  Add  s/h 

MFJ . . ,  making  quality  affordable 
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Figure  3,  PCB  layouf  and  pans  placement 
diagram. 


mcniers  and  may  have  been  loo  close  to  the 
edge  of  the  NE'602*s  oscillator  to  operate 
reliably.  Thus,  1  chose  to  use  an  oscillator 
operating  in  the  50  MHz  range.  Crystals  in 
this  frequency  range  are  commonly  found  in 
the  junk  boxes  of  most  VHF  circuit  experi- 
tneoiers.  1  also  figured  thai  anyone  with  a 
programmable  scanner  might  also  have  a 
couple  of  old  VHF  low-band  scanner  crys- 
tals around  that  coidd  use  a  second  life.  De- 
pending on  what  frequency  range  you  want 
to  receive,  any  old  scanner  crystal  meant  for 
receiving  VHF  channels  in  the  39-46  MHz 
range  can  be  used.  A  scanner  crystal  used 
for  receiving  45.30  MHz  would  actually 
have  an  oscillation  frequency  of  56.00  or 
56.10  MHz  (45  JO  +  10.7  or  10.8  MHz),  de- 
pending on  what  kind  of  scanner  it  was 
made  to  be  used  in,  10.7  and  10.8  MH^  be- 
ing the  IF  off*>ei  for  the  two  most  common 
varieties  of  scanners. 

The  best  choice  for  a  crystal  would  be  one 
used  lo  receive  a  frequency  of  44.30  MHz  in 
a  scanner  w'iih  a  10.7  MHz  first  IF,  The  crys- 
tal would  actually  be  operating  at  55  MHz 
(44.3  +  10.7  MHz).  The  second  harmonic  of 
the  55  MHz  oscillation  {110  MHz),  provides 
the  necessary  local  oscillator  signal  to  con- 
vert Hie  desired  shortwave  signals  up  to  the 
1 18-136  MHz  band  The  process  of  **upcon- 
vening"  to  a  first  IF  that  is  a  higher  frequen- 
cy than  the  original  is  not  thai  unique.  Re- 
ceiver designs  common  to  many  HF  receiv- 
er/transceivers currently  on  the  market  use  a 
70  MHz  firet  IF, 

A  small- value  irimmer  or  variable  capaci- 
tor, C3,  is  needed  to  act  as  a  "fine-tuning'' 
control  for  the  converter.  Not  only  is  this 
used  for  initial  calibration,  but  it  will  also 
help  in  peak  tuning  of  HF  signals  (some 
scanners  use  only  10  kHz  tuning  increments 
across  the  aircraft  band,  ^though  most  tune 
in  5  kHz  increments).  If  the  converter  is 


Parts  List 

81 

9-vort  haner^ 

U1 

NE-e02lC 

D1 

MV-2209  or  NTE-fiM  varactor 

LI 

6  turns  of  #22  magnet  wine  wwound  over  L2 

L2 

20  turns  of  #22  magnet  wire  0,250*  dia.  r  in  lengih 

L3 

6  turns  ot  #22  magnet  wire  0.250"  d  a.  0.500'  in  length 

L4 

3  turns  of  #22  magnet  wire  wound  over  L3 

C1 

9,6-365  pF  variable  capacitor 

€2 

5  pF  cpapcitor 

C3 

5-35  pF  trimmer  capadtor 

C4 

47  pF  capacitor 

C5 

0,01  |iF  capacitor 

C8 

10  pF  electrotylic  eapacftOf 

C7 

0.01  ^  capacitor 

ca 

0.01  |iF  capacitor 

G9 

0.01  \iF  capacitor 

R1 

Ik  ohm  resistor 

R2 

10k  ohm  resistor 

St 

SPST  switch 

VR1 

10k  ohm  potentiometer 

housed  in  an  enclosure  of  some  kind  you 
will  want  to  mount  C3  so  it  can  be  external- 
ly adjusted.  If  a  chassis-mountable  variable 
capacitor  is  not  available  for  C3,  a  different 
approach  would  be  to  use  a  crystal  tuning 
circuit  with  a  varactor  (see  Figure  2),  al- 
though this  adds  somewhat  to  the  complexi- 
ty of  the  circuit.  I  have  often  found  that  var- 
actors  can  be  more  easily  obtained  from 
parts  suppliers  and  off  junk  PC  boards  than 
mechanical  capacitors.  Depending  on  the 
varactor  used,  you  may  also  need  to  add  an 
extra  10  to  30  pF  of  fixed  capacitance  across 
iL  By  using  the  varactor,  a  common  10k  po- 
tentiometer will  become  the  fine-tuning  con- 
trol. 

The  mixer  output  is  from  pins  4  and  5 
of  the  NE-602.  Capacitor  C2  and  coil  L3 
function  as  a  filter  peak  tuned  in  the  middle 
of  the  aircraft  band  (approximately  128 
MH^)  and  couple  the  desired  converter  sig- 
nals into  coil  L4.  L3  and  lA  are  wound  from 
a  short  piece  of  #22  magnet  wire,  on  a 
wooden  or  plastic  coil  form.  L4  is  wound  di- 
rectly over  L3.  Be  sure  that  no  direct  DC 
*'short''  exists  between  L3  and  L4.  Because 
of  the  limited  number  of  turns  in  L3  and  L4, 
after  the  c  'il^  were  wound  and  mounted  lo 
the  circuit  board  I  was  able  to  remove  the 
plastic  dowel  1  used  as  the  coil  form  for  L3 
and  L4,  and  reuse  it  for  winding  LI  and  L2 
on.  Connection  of  the  converter  to  the  scan- 
ner is  made  through  a  short  length  of  coax 
cable,  from  the  ground  and  L4  connection  of 
the  converter  to  the  normal  antenna  connec- 
tion of  the  scanner  or  other  aircraft  band  re- 
ceiver that  is  to  be  used  as  the  converter's 
IR 

Construction  and  Alignment 

There  is  nothing  too  critical  about  the 
parts  layout  and  fabrication  method  for  the 
converter  circuit.  In  the  construction  of  the 
prototype  for  this  circuit  1  used  an  etched 
copper-clad  board.  But  1  mounted  the  parts 
directly  to  the  copper  side^  without  needing 
to  drill  through  the  board.  1  refer  to  this 
method  as  **p^cudo-surface  mount."  An  easi- 


er method  would  be  to  mail  away  for  the 
prefabricated  PC  board.  A  drilled  and  etched 
PC  board  is  available  for  S4  plus  SK50 
S  &  H  per  order  from  Far  Circuits,  18N640 
Field  Court.  Dundee,  IL  601 18, 

Alignment  of  the  convener  is  easy*  After 
verifying  that  the  crystal  oscillator  was  oper- 
ating by  listening  for  the  fundamental  or 
second  harmonic  with  a  monitor  receiver,  I 
then  netted  the  frequency  of  the  crystal  on  so 
as  10  produce  as  close  as  possible  an  integer 
value  for  its  second  harmonic  frequency. 
This  makes  for  the  simplest  conversion  cal- 
culation from  the  HF  frequency  that  you 
want  to  receive,  and  what  you  need  to  pro- 
gram into  your  scanner  to  hear  it. 

1  then  connected  a  longwire  antennn  to  the 
input  of  the  convener  and  connected  the  out- 
put to  a  portable  scanner,  to  which  I  pro- 
grammed in  a  frequency  that  was  10  MHz 
above  the  converter's  local  oscillator  fre- 
quency. Capacitor  CI  was  adjusted  to  the 
clearest  signal  from  the  10  MHz  carrier  of 
WWV,  The  converter's  output  circuit  was 
peak-tuned  by  merely  adjusting  the  spacing 
in  the  wiie  turns  coil  L3. 

Although  the  measured  sensitivity  of  the 
converter  is  at  best  about  3  jiV,  I  have  been 
able  to  easily  receive  stations  like  WWV 
and  the  BBC  using  the  converter  into  my 
PRO-34  scanner,  with  little  more  than  a  two- 
foot-long  test  cable  as  my  "antenna."  A  20- 
to-75-foot-long  wire  or  a  tuned  dipole  will 
achieve  better  results. 

I  have  not  tried  this,  but  a  somewhat 
"deluxe*'  approach  to  housing  this  converter 
would  be  to  mount  it  inside  any  one  of  the 
many  shortwave  antenna  tuner/preselecicrs 
available  coromerciaily.  This  would  elimi- 
nate the  need  to  use  the  LI,  L2  and  CI  filter 
portion  of  the  convener.  This  would  also  be 
likely  to  work  better  than  the  original  filler* 
An  even  better  approach  would  be  to  use  a 
commercial  luner/preselecter  that  also  in- 
cludes a  signal  preamp.  This  would  provide 
an  active  stage  of  amplirication  ahead  of  the 
converter's  input  for  even  better  receive 
sensitivity. 
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New  Releaser  TITAN  DX 


We  St  GAP  realize  there  isn't  a  perfect  antenna.  No  sfn- 
gular  antenna  will  scream  DX  on  80  and  be  the  best  for 
local  nets  on  10,  If  anyone  telfsyou  there  is,  bewaneJ  The 
perfect  antenna  does  not  emt  but  the  right  one  for  you 
may.  If  you  want  something  to  bust  the  pile  on  the  low 
bands,  then  consider  the  Voyager  Just  starting  out  In 
ham  radio  and  need  a  great  generai  coverage  antenna, 
the  Challenger  is  easy  to  assemble  and  for  little  effort  wfJl 
yield  superior  performance,  espe- 
cially on  DX.  Maybe  you  know- 
ingly or  unknowingly  moved  Into 
one  of  those  "restricted  areas" 
where  the  Eaglet  limited  visibility 
but  unlimited  ability  is  desired. 


Eagle  DX 


Challenger  DX 


Voyager  DX 


This  chart  helps  you  select  the  right  GAP  antenna.  W  hen  comparing  GAPs,  i^andwidth 
is  not  a  concern  with  few  exceptions,  a  GAP  yields  continuous  coverage  under  2:1  for  the 
ENTIRE  BAND. 

All  antennas  utilize  a  GAP  elevated  asymmetric  feed.  A  major  benefit  is  the  virtual  elimi- 
nation of  the  earth  loss,  so  more  RF  radiates  into  the  air  instead  of  the  ground.  This  feed 
is  why  a  GAP  requires  NO  RADIALS.  Just  as  elevating  a  GAP  offers  no  significant  improve 
ment  to  Its  performance,  adding  radials  won  t  either;  making  set  up  a  breeze. 

A  GAP  antenna  has  no  traps,  corJs  or  transformers.  This  is  important.  The  greatest 
sources  of  failure  in  multiband  antennas  are  these  devices.  Perhaps  you  heard  someone 
discuss  a  trap  that  had  melted,  arced  or  became  full  of  water  Improvements  to  these  inher- 
ent problems  are  the  focus  of  the  antenna  manufacturer,  while  the  basic  design  of  the 
antenna  remains  unchanged,  GAP  improved  the  trap  by  efiminating  itf  Removing  these 
devices  means  they  don't  have  to  be  tuned  and.  more  Importantly  wont  be  detuned  by 
the  first  Ice  or  rain.  The  absence  of  these  devices  Improves  antenna  reliability,  stability  and 
increases  bandwidth. 

Another  major  advantage  to  a  GAP  antenna  is  its  NO  tune  feature.  Screws  are  simply 
Inserted  Into  predrilled  holes  with  a  supplied  nutdhver 

The  secret  is  out  and  people  In  the  know  say: 
CO- The  GAP  consistently  outperfomned  base-fed  antennas... and  was  quieter'' 
73-'This  is  a  r^Bl  DX  antenna,  much  quieter  than  other  verticals." 
RF- To  %By  this  antenna  is  effective  would  be  a  real  understatement.  Switching  back  ^nd 
forth  on  40m  between  another  multiband  HF  vertical  and  the  GAF?  there  was  no  compari- 
son. Signals  were  always  stronger  on  the  GAP  sometimes  by  S  units,  not  just  DB's.'^ 
Worfdradio  -  These  guys  have  solved  the  problem  associated  with  verticals.  That  \s,  an 
awful  lot  of  RF  is  wallowing  around  and  dropping  into  the  dirt  Instead  of  going  outward 
bound.  A  half-wave  vertical  does  need  radials  if  it  Is  end  fed  |at  the  bottom).  But  the  same 
half-wave  vertical  does  not  {as  much,  hardly  ar  all}  if  Is  fed  in  the  center" 
IEEE-' Near  field  and  power  densliy  analyses  show  another  advantage  of  this  antenna 
[asymmetric  vertical  dipole);  ft  decreases  the  power  density  close  to  the  ground,  and  so 
avoids  power  dissipation  in  the  soli  below  it.  The  Input  Impedance  is  very  stable  and 
almost  independent  of  ground  conductivity.  This  antenna  can  operate  with  high  radiation 
efficiency  \n  the  MF  AM  standard  broadcast  band,  without  the  classical  buried  ground 
plane,  so  as  to  yield  easier  installation  and  maintenance," 
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This  all  purpose  antenna  is 
designed  to  operate  1  Om- 
SOm,  WARC  bands  included, 
It  sits  on  a  1-1/4"  pipe  and 
can  be  mounted  close  to  the 
ground  or  up  on  a  roof.  Its 
bandwidth  and  no  tune  fea^ 
ture  make  it  an  ideal  antenna 
for  the  limited  space  environ- 
ment  as  wed  as  a  terrific  addi- 
tion to  the  antenna  farm. 


ANTENNA 

PRODUCTS  INC. 
60 1 0  N.  Old  Dixie  Hwy. 
Vero  Beach,  FL  32967 


TO  ORDER,  CALL 

(407)  778-3728 


Md5t«fCard.. 


COD 


Carr'S  corner 


Nuffiber  12  on  your  Feedback  card 


Joseph  J.  Caff  K4IPV 

P.O.  Box  1099 

FaflS  Church  VA  22041 

Frequency  Selective  Filters 
forUHFandUp^ 

A  filter  is  a  device  or  circyit  that  se- 
lectively discriminates  against  some  ire- 
quendes,  while  favoring  other  frequen- 
cies. The  duster  of  favored  frequencies 
is  called  the  passimru^  while  tlie  reject- 
ed frequencies  a/e  called  the  stopband. 
The  filter  operates  by  providing  a  large 
attenuation  for  stopband  frequendes, 
aAd  a  minimum  attenuation  (ideally  ze- 
tio)  for  passband  frequencies. 

There  are  four  general  classes  of  fil- 
ter that  we  will  consider  here:  lowi>a$s, 
high-pass,  bandpass  and  bandstop. 

The  low- pass  tiller  (LPF)  character- 
istic (Figure  1A)  shows  that  the  filter 
passes  frequencies  from  DC  or  near- 
DC  to  some  cut-off  frequency  (Fc)-  The 
attenuation  increases  above  the  cut-off 
frequency  until  the  maximum  stopband 
value  is  reached.  The  filter  skirt  is  the 
transition  region  between  the  passband 
and  full  stopband.  The  steepness  of  the 
skirl  slope  defines  the  filter  quality. 

The  skirt  slope  is  usually  specified  In 
terms  of  decibels  of  attenuation  per  oc* 
tave  (2:1  frequency  change)  or  per 
decade  (10l1  frequency  change),  i.e. 
dB/octave  or  dB/decade.  If,  for  exam- 
ple, 3  low-pass  filter  is  specified  to  ex- 
hibit a  10  dB/octave  slope  for  a  200 
UHx  cut-off  frequency,  the  attenuation 


at  400  MHz  is  10  dB  greater  than  the 
attenuation  at  200  lAHi,  and  at  800 
UHz  it  IS  20  dB  greater  than  the  200 
MHz  value. 

The  cut-off  frequency  is  defined  as 
the  frequency  at  which  the  response 
falls  off  -3  dB  from  its  passband  re- 
sponse, Because  the  passband  re- 
sponse isn't  smooth,  however,  the  aver- 
age attenuation  value  is  used,  and  the 
cut-off  frequency  is  found  at  the  point 
where  the  attenuation  figure  increases 
three  decibels  (see  "3  dB"  point  in  Fig- 
ure 1A). 

The  high-pass  filter  (HPF)  has  a  re- 
sponse curve  that  is  the  inverse  "mirror 
image"  of  the  LPF  response  (see  Figure 
IS).  The  attenuation  is  very  high  below 
the  cut-off  frequency,  and  minimum 
above  the  cut-off  frequency,  As  was 
true  in  the  LPF  case,  the  HPF  has  a 
skirt  or  transition  region  between  the 
stopband  and  the  passband. 

The  bandpass  filter  (BPF)  is  a  com- 
bination of  the  LPF  and  HPF  responses 
in  which  the  respective  cut-off  frequen- 
cies are  different  (see  Rgure  1C).  In  the 
BPF  there  is  a  high  attenuation  stop- 
band  above  and  below  the  minimum  at- 
tenuation passband  region. 

The  passband  bandwidth  is  defined 
as  the  frequency  difference  between 
the  upper  cut-off  frequency  (F^)  and 
lower  cut-off  frequency  (Fl)  on  the  re- 
sponse curve  {[Fh  -  Fl  in  Figure  1 C), 
This  expression  of  bandwidth  is  usually 
called  the  "3'dB  bandwidth"  and  fs  often 
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rigufB  2.  Printed  circuit  iow-pass  filter  and  equivalent  circuit. 


abbreviated  in  data  sheets  and  spedfi- 
cationsas"BW3-dB." 

The  upper  and  lower  skirts  define 
the  sharpness  of  the  cut-off  characteris- 
tic between  the  passband  and  the  two 
stopbands.  This  parameter  is  defined 
by  the  shape  factor,  which  Is  the  ratio  of 
the  60  dB  bandwidth  to  the  3-dB  band- 
width, in  terms  of  Figure  1C,  the  shape 
factor  (SF)  is: 

S.R  -  Fg  -  F, 


or, 


Fh-Fi 
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Figure  f.  Fiftsr  frequency  response  characteristics. 
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The  figure  of  merit  or  quaiiiy  factor 

{Xl")  of  a  bandpass  filter  is  defined  as 

the  ratio  of  center  frequency  to  the  3-dB 

bandwidth: 

Q    =       Fc 

The  Q  and  the  shape  factor  must  be 
considered  in  sefectfng  or  designing  mi- 
crowave filter  circuits.  The  most  obvi- 
ous factor  Is  the  relative  position  of  oth- 
er-frequency signals  compared  with  the 
center  frequency  of  the  filter.  Alsot  the 
bandwidth  must  be  sufficient  to  properly 
pass  the  spectrum  of  the  expected  sig- 
nals without  also  being  so  wide  that 
other  signals  and  excess  noise  signals 
are  also  admitted.  For  fast  rise-time  sig- 
nals (such  as  pulses  or  digital  signals), 
a  filter  that  Is  too  narrow  (i.e.  too  high 
Q)  will  "ring"  in  the  same  manner  as  in 
LC  resonant  'lank"  circuits. 

The  passband  of  an  ideal  filter  is 
perfectly  *1\af  (le.  constant  attenuation) 
for  all  frequencies  between  the  cut-off 
frequencies.  But  in  real  filters  this  ideal 
condition  is  never  met^  so  a  certain  rjfp- 
ple  factor  (see  Figure  1 C)  exists  within 
the  passband.  In  high  quality  filters  the 
passband  ripple  will  be  on  the  order  of 
0.1  dB  to  0.5  dB,  although  in  some  cas- 
es a  larger  ripple  (eg,  1  dB)  factor  will 
be  acceptable. 

The  insertian  loss  of  a  filter  Is  the  at- 
tenuation of  signals  inside  the  pass- 
tjand.  Ideal Ey,  the  insertion  loss  is  zero, 
but  that  is  not  achievable.  In  most  de- 
signs, the  better  the  shape  factor,  or  the 
higher  the  Q,  the  worse  the  Insertion 
loss.  This  phenomenon  Is  due  to  the 
fact  that  such  filters  usually  have  more 
elements  or  "poles"  than  lesser  types, 
so  therefore  show  greater  In-band  loss. 
Many  circuit  designers  opt  for  a  pre-f li- 
ter or  post-filter  amplifier  to  make  up  for 
insertion  loss. 

The  bandstop  filter  (BSP)  is  the  in- 
verse of  the  bandpass  filter.  The  attenu- 
ation is  greatest  between  the  cut-off  fre- 
quencies (see  Figure  ID).  At  frequen- 
cies above  and  below  the  stopband  sig- 
nals are  passed  with  minimal  "insertion 
loss"  attenuation.  The  purpose  of  a 


MFJ-949E  Deluxe  300  Watt  TViner 

More  hams  use  MFJ'949's  than  any  other  tuner  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 


In  Stock  at  ham  dealers 
everywhere! 

rick  orw  up  atyourfitvariie  dealer-^ 
tw  Hhippingj,  no  waiting,  no  hassles 
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139 


95 
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tiiclttdes  FREE  AC  adapter 
for  meter  U^ht 
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has  earned  a  worldwide  reputation  for 
being  able  to  match  just  about  anything, 

MFJ-949*s  have  been  highly  refined 
and  have  years  of  proven  reliability  ~  a 
from  the  world's  most  iriisLcd  name  in 
antenna  tuner.s. 

Now  ihe  latest  MFJ-y49E  gives  you 
even  more  features  and  more  value  than 
ever  at  a  new  lower  price. 

Every  MFJ-949E  coines 
with  .  .  .  proven  reliabiliiy 
, . .  MIJ's  famous  one  year 
No  Matter  Whar^ 
unconditional  guaranty  , . , 
firsl-rate  performance  . . , 
unbeatable  quality.    Plus, 
you  gel  the  very  best  tuner 
value  in  ham  radio. 

Why  take  chances  with  an 
imitation  when  vou  can  have 
{\\C}vahhin^  from  the  world's 
most  trusted  name  in  antenna  tuners. 

More  reasons  why  more  hams 

use  MFJ-949's  than  any  other 

antenna  tuner  in  the  world .  . . 

Full  1*8-30  MHz  Opercttion 

iOfK)  volt  tuning  capacitors,  extra 
heavy  duty  inductor  switch.  Teflon* 
insulating  washers  and  proper  L/C  ratio 
gives  you  arc-free  no  worries  operation. 

You  can  tune  anv  transceiver, 
IransmiEter  or  receiver  with  up  to  300 
watts  of  RF  power  from  L 8  to  30  MHz. 

Lfgfcfecf  Cross-Needle  Meter 

MI'J's  lighted  Cross-Needle  Meter 
shows  you  SWR,  forward  and  reflected 
power  s'umdmneoiidy.  It  reads  both  peak 
and  average  power  on  300  t>r  30  watt  ranges, 

The  meter  is  illuminaled  for  easy 
reading  in  dim  light  and  has  an  0N70FF 
lamp  switch.  The  meter  lamp  uses  12 
VDC  or  i  U)  VAC.  A  free  AC  adapter  is 
included  at  no  extra  cost. 

Tunes  oft}f  Antenna 

The  MFJ-y49E  lunt  s  out  SW  R  on 
dipoles.  verticals,  inverted  vees,  random 
wires,  beams,  mobile  whips,  shorlua\e 
receiving  antennas  . . .  nearly  anything! 

Use  ccKix  feed,  random  wire  or  balanced 
lines.  Has  o\ci^i/ed  fwmy  duly  4: 1  balitn. 

Super  Antenna  Switch 

MVW  S  posihon  v/^/jf^r  antenna  switch 


Mi  J-949E  or  direct  to  your  transceiver. 
MFf  s  Cross- Needle  SWRAVait meter 

is  always  active  for  monitoring  forward 
and  reltccled  power  and  SWR. 

Off M-Free  PreTune'^' 

MPJ's  QRM-Free  l^fv7)mc'  lets  you 
pre-tune  your  MFJ'y4yH  olf-the-air  into  a 
huill-in  dummy  load  without  causing  ORM. 

Pre-timine  into  a  dummy  load  makes 


Why  take  chances  ? 

Why  take  chances  with  an  imitation 

when  you  can  have  the  real  thhv^  from 

the  most  trusted  name  in  antenna  tuners? 


tuning  your  actual  antenna  faster  and  easier 

Full  Sue  Dummy  Load 

MFJ's  300  wait  50  ohm  dummy  load 
makes  tuning  up  your  transceiver  and 
pre-luning  your  antenna  easy.  It  reduces 
needless  QRM  and  saves  your  finals. 

You'll  find  it  handy  for  testing  and 
repairing  your  rig.  setting  power  level, 
adjusting  your  mic  gain  and  more. 

The  MFJ'949E  has  a/r///  size  non- 
inductive  dummy  load  measuring  3/4  inch 
diameter  by  5  inches.  It  easdy  handles  300 
watts  of  abusive  tune-up  power. 

Watchout  for  cheap  midget  size 
dummy  loads  that  changes  resistance  as 
it  heats  up  —  marginal  ones  could  burn  up 
your  rig. 

Cusiom  Inductor  Switch 

llie  inductor  switch  is  the  most  likelv 
component  to  burn  up  in  any  antenna  tuner. 

rhe  inductor  su  itch  in  the  MFJ-94*^>E 
was  etistom  designed  to  withstand  the 
extremely  high  RF  voltages  and  currents 
thai  are  developed  in  your  tuner  —  U's  not 
a  flimsy  plastic  switch  made  for  small 
sijinals  and  wired  with  fmv  sause  \\  ire. 

Unbeof  able  Quality 
...  buf  f  f  io  last 

Each  MFJ-Q49B  cabinet  is  chemically 

treated  and  has  a  new  tough  scratch-proof 
r/nv/  cladding  —  not  paint  that  can  scratch 
or  chip  off.  You  won't  tlnd  a  tougher. 


longer  lasting  finish  anywhere. 

Detailed  logging  scales  and  legends 
are  permanently  silk  screened  on  a  real 
aluminum  front  panel  and  back  panel  — 
its  not  merely  a  plastic  decal  or  glued-on 
paper  strip  that  cati  peel  off. 

Superior  construction  —  MFJ-949Es 
use  Teflon'"  insulating  washers,  counter 
sunk  screws  for  meter  bracket,  real 
binding  posts,  wing-nut  for  ground  post. 

Ne  Matter  Whaf"^  Guarantee 

Hvery  MFJ-949E  is 
backed  by  MFJ's  famous  one 
year  AV^  Matter  What"' 
unconditional  guarantee. 
That  means  we  will  repair  or 
replace  >'our  MFJ-949E  (at 
our  option)  no  matter  what 
for  a  full  year. 

Others  may  give  you  a 
limited  wananiy  on  defects  in 
material  and  workmanship. 

But  what  do  you  do  if  it 
burns  up  and  they  say,  "Sorry,  your  lifuited 
warranty  docs  not  cover  that?" 

C«ntmuin9  Service 

Only  MFJ  gives  you  a  direct  loll -free 
technical  help  line  -  not  merely  a  sales 
line.  It's  answered  by  electronic 
technicians  who  are  experts  in  antenna 
tuners.  We're  here  to  help  keep  your  MFJ 
product  performing  flawlessly  —  no 
matter  how  long  you  own  it. 

Just  call  our  toll-free  800-647-TECH 
(8324)  —  no  other  tuner  manufacturer 
gives  you  a  direct  toll-free  help  line. 

Call  your  dealer  for 
your  best  price 

In  stock  at  ham  dealers  everywhere! 

Order  your  MF,f-949E  today  or  simply 
pick  one  up  at  your  favorite  dealer  or 
hamfest  —  no  shipping,  no  waiting,  no 
hassles. 


Free  MFJ  Catalog 

Wnte  or  call  toil-fn^e .  . .  800-647- 1 SOO 


CIRCLE  B6  ON  READER  SERVICE  CARD 


Nearest  Dealer/Orders:  8U0-647-180O 

24  Hour  FAX:  (601 )  523-6551 
Technical  Help:  800-647-TECn  (8324) 

MFJ  ENTERPRISES,  INC 

P.  O.  Bii\  4^-1.  Miss,  Si^W\  MS  3^)762 
ifiOT)  3:3-5869:  K-4:30  CST  Mnn,-Fri. 

7M)6. 1 763©ca]npiiscrve.d>]n 

MFJ  . .  .  making  quality  affordable 
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baod^top  filter  \%  to  remove  offending 
signals.  An  example  is  in  commynica- 
tions  systems  where  transmitters  aiKi 
receyvefs  ofi  two  different  fre<iuencies 
am  ccMocated  at  the  same  site.  A  re- 
Deivef  on  frequency  F1  m\\  have  a  front- 
end  bandsiop  filler  on  frequency  F2,  i.e. 
on  the  frequency  of  the  co-located 
tmn&mitt@r 

Typical  UHF/Microwave  Filters 

At  frequencies  tower  than  microwave 
bancis  filters  are  often  designed  using 
lumped  inductance  and  capacitance  {L 
and  C)  com  pone  nis.  In  the  microwave 
bands  tmplementation  of  filters  is 


FtgufB  3.  Stnpfine  fitters. 


through  primed  circuit  stripline  or  (In 
UHF  and  low  microwave  bands)  chip 
components.  Figure  2  shows  a  mi- 
crowave stripline  implementation  of  a 
tow-pass  filter  (HPR  BPF  and  BSP  de- 
signs use  I  he  same  metfxxis  but  with 
different  layouts). 

As  microwave  frequencies  increase 
the  dimensions  of  Hie  stripline  compo- 
nents get  smaller,  eventuaily  becoming 
too  small  to  either  carry  required  load 
currents  or  to  be  easily  built  using  ordi- 
nary printed  circuit  techntques.  But 
stripline  widir)  \s  a  function  of  system 
lmpe<^nce  as  well  as  frequency.  As  a 
restilt,  microwave  filter  desigrters  often 


design  a  filter  for  a  lower  Jnpul  and/or 
output  impedance  than  is  required  by 
the  system,  and  then  provide 
Impedance  matching  networks  lo  re- 
normalize  the  dftuit.  For  example,  rn  a 
50*ohm  system  the  filter  may  be  de- 
signed for  20-ohm  termination 
impedances,  with  a  50!20-ohm 
impedance  transformation  provided  at 
the  input  and  output  terminais.  The  re- 
sultant filter  wiJI  have  wider  (more  easily 
built)  stripline  tracks. 

Two  (orms  Of  resonant  stripline  band- 
pass fitter  are  shown  in  Figure  3.  The 
hatf-wavelength  version  is  shown  in  Fsg- 
UFB  3A,  and  the  quaner-waveJength  ver-' 


sion  in  Figure  3B,  This  is  a  form  of 
transmi^ion  line  filter,  and  is  usually 
buift  Inside  of  a  shielded  contairver  At 
one  iime,  one  woytd  cut  metal  strips 
(see  older  editions  of  The  ARRL  Radio 
Amateur's  Hanctbook  for  examples)  for 
the  resonator  (shaded  area),  but  today 
an  appropriate  section  of  printed  circuit 
board  stnpline  can  be  subsiituied. 

Another  form  of  stnpline  filter  Is  the 
inlerdigial  design  shown  m  Figure  4. 
This  type  of  fitter  consists  of  a  series  of 
quarter-wavelength  striplir^e  transmis- 
sion tir>e  segments.  This  son  d  fitter  can 
be  used  well  into  the  microwave  region 
find  are  well  suited  to  MMIC  and  hybrid 
circuit  designs. 

Figure  5  shows  several  forms  of 
waveguide  frequency  selective  filters. 
The  cut-o*f  frequency  of  waveguide  is  a 
function  of  crossectional  dimensions. 
Similarty,  inductive  and  capactrve  circyil 
action  is  fourKj  through  the  use  of  re- 
sfrictive  irises"  in  a  segment  of  waveg- 
uide. In  Figure  5A  we  see  the  stepped 
or  staircase  bandpass  filter.  In  this  de- 
sign,  critically  dimensioned  steps  are 
machined  into  the  Internal  surfaces  of  a 
section  of  waveguide. 

A  caivity-type  series  resonant  band- 
pass filter  is  shown  in  Ftgure  36.  Using 
a  re-entrant  resonant  cavity,  this  filter  aJ- 
lows  passage  of  signals  with  a  frequen- 
cy around  the  resonant  frequency.  A 
parallel  resonant  cavity  bandpass  filter 
Is  shown  in  Figure  3C.  This  particular 
version  is  tunable  by  virtue  of  the  vol- 
ume-changing tuning  disk  inside  of  the 
cavt^. 

Cone  Jus  km 

Filter  circuits  for  VHF,  UHF  artd  our 
lower  mkJDwave  bands  need  not  be  too 
complex  to  tM  effectfve.  \r\  some  cases, 
filter  elements  can  be  purchased.  Digi- 
Key  (POB  677,  Thief  River  Falls,  MN) 
sells  Toko  helical  resonators  for 
VHF/UHF  bands.  Also,  the  advertisers 
in  this  magazine  are  sources  of  some 
focms  ol  filter  elements  and  parts.  Final- 
ly, you  can  t)uiid  them  yourself. 

I  can  be  contacted  at  P.O.  Box  1099, 
Falls  Church.  VA. 
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figure  5.  Microwave  fiiters. 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

No,  we  won't  insult  your  intelligence  by  telling  you  thEil  it's  a 
'*halfwave"  or  that  ANY  vertical  will  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  certainly  won't!  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  youVe  no 
room  lor  even  the  smallest  radiat  system  just  Install  the  most  efficient 
muftiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit.  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no-radial  "halfwaves''  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way! 


Model  HF9V-X  (shown  to  the  left)  for  80/75.  40,  30,  20, 
17, 15, 12, 10  and  6  meters. 


Model  CPX  courrterpotse  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
efevated  radials.  Self-supporting  tubtng  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUHERNUT  ELECTRONICS  CO, 

P.O.  Box  1234,  Olmito,  TX  78575  (210)  350-5711 


This  all  new  9600  Baud  Azden  Digital  Radio  is  plug  and  play  ready,  from 

the  front  panel.  High  speed  pin  diode  TX/RX  switching  and  direct  crystal 

modulation  deliver  ultra-fast  TXDelay  times.  Wide  RF  input  range 

and  wideband  IF  offer  full  capability  down  to  430  MHz. 

BUILT  TO  IVIIL-STD-810    2  YEAR  WARRANTY 

GENERAL  SPfCIFICATIOKS 


Frequency  Range 

(TX  &  RX)  430-450  m\i 

Displav 

Backlitamb&rLCD 

MeniDrfBS 

20  in  two  banks 

PL  Encode 

38  built-tn  tones 

Power 

+118  V@  9  Amps 

Temperature 

-1 0  to +60  degrees  C 

TX/RX  SwitchEng 

SofdStat& 

Dimensionf 

2"Hx5.5^'W)(7.25"D 

500mm  H, 140mm  W, 

182mrn  0 

RECEIVER 

Receiving  system 

Double  conversion  Superhet 

Intemiediate  frequency 

1st-45Mhz.2nd'455KHz(2 

Sensitivity 

<0.19ijV  fori  sues  NAD 

Aiijscenlchartrte] 

sefectlvity 

>70dB 

(30  Khz  (Channel 

SBparation) 

Intermadulatlon 

>60d& 

TRANSMfTTER 

Output  Power 

35/10  watts  (Hi/Lo) 

Modul^ion  System 

VofcB-Variabie  reactance  FWl 

Data-Cry staf  direct  FM 

Deviation 

±5  KHz 

Spurious  radiation 

>60dB 

W!Sft»fl6l^fi^. 


'^.f  .■'■*■ 


WfcOC)£ 


THE  PCS-9600D 

TO  PLACE  ORDERS 
CALL  1-800-643-7655 


'^VlSif^ 


fHas^rCqrdj 


^AZDEN 


147  New  Hyde  Park  Rd..  Franklin  Sq.,  NY  11010 
(516)328-7501  FAX  {516}  32B-7506 


DSP  II  Filter 


3:..: 


Wtiat  is  DSP?  DSP  allows  the  'constructiori'  of 
various  filters  of  great  corr^plexity  by  using 
computer  code.  This  allows  us  to  have  easy 
access  to  a  variety  of  filters,  each  perfectly 

optimized  for  whatever  mode  we  are  operating. 
The  DSP  ii  has  been  designed  to  operate  ir  10 
different  modes.  Four  fiiters  are  optimized  for 
reducing  interference  to  SSB  phone  signals  from 
CW,  heterodynes  and  random  noise  interference. 
Four  more  Miters  operate  as  "brick-wail"  CW 
bandpass  filters.  The  remaining  two  fiiters  are 
designed  for  reEtable  recovery  of  RTTY  and  HP 
packet  radio  information  signals,  A  single  front 
oanet  switch  seiects  any  of  these  fitters.  Easy 
iool<up  to  rigs  speaker  jack. 

-  rjf?e  tV^GR  QSP  (hs  ^$  mast  popui&r  DSP  on  ths  market— 
Tf]uu$ar\ck  in  u$&  w^rldmds* 

W9GR  DSP  Filter .., ,...$299,95 

12V  DC  Power  Supply -.,..... $11,95 


Personal  AutopatcH 


Make  and  receive  phone  calls  from  your  mobiie 
rig  or  handie-taikie  with  your  own  personal 
autopatch,  Connection  is  easy  —  just  hook-up  to 
the  mil<e  and  speaker  jacks  on  your  base  station 
rig  and  plug  into  the  phone  linel  Complete  control 
is  assured  through  touch- tone  access  codes  that 
you  set  and  change  at  will.  Long  distance  toll 
access  is  controlled  by  speciat  code  that  you  set^ 
preventing  fraudulent  usage.  All  programmable 
codes  and  setups  are  stored  in  special  non- 
volatile  memory  immune  to  power  failures. 
Repeater  owners  use  the  SDP-600  as  well  for 
reliable  and  solid  repeater  autopatches.  Power 
required  is  12  volts  DC  at  100  MA,  Experience 
the  freedom  of  owning  your  own  autopatch,  on 
you  own  frequency,  to  use  when  and  as  you 
wish.  The  SDP-6G0  is  made  in  the  USA  and 
carries  a  one  year  warranty. 
SDP-600  Personal  Autopatch,  fully  wired.......$249,95 

SDPA  12  volt  powersupply  untt $11.95 


j-Com  Transceiver  Control 
Computer  Interface 


The  j*Com  Transceiver  Control  Computer 
[nterface  is  functionally  identical  to  the  Kenwood 
IF-232C,  Icom  CT-17,  Yaesu  FIF-232C,  Ten-Tec 
305  and  Heath  computer  interfaces.  II  will  worl^ 
with  all  radios  and  hg  control  software  which  use 
these  interfaces. 

•  No  external  power  supply  is  necessary.  The 
j'Com  TC  interfaces  require  ver^  little  power  for 
ope  ration,  This  power  is  obtained  directly  from 
the  computer  COIVIM  port, 

•  All  electronics  are  enclosed  in  the  shielded 
DB-25  connector  hood.RFI  susceptibility  and 
radiation  is  reduced. 

•  Fully  assembled  and  tested. 

•  Fully  Hardware  and  Software  Compatible. 
Works  with  all  rig  controlled  software  — 
Free  shareware  disl<  included! 


RAMSEY  ELECTRONICS,  INC 

793  CANNtraG  PARKWAY  VICTOR  NY  14564 

ORDERS  CALL 
1-800-446-2295 

ORPERSOWLV 

TECH/ORDER/INFO  (716)9^4-4560  FAX  (716)924-4555 
TERMS:  SatJsfacnon  guarontt^od,  Enatnlne  for  10  days.  If  not 
>reasod  r^lum  In  original  forrr  for  refund.  Add  S4.95  for  shipping, 
land  ling  and  insumrtce.  For  toreian  orders  add  20%  for  sitrfi^ce 
mail.  GOD  ^li.S.  onfy)  add  SS-M.  CJrders  under  S20  add  S3.0O  MY 
resi^deots  4idd  7%  sales  tax.  90-day  parts  warranty  on  kit  parts.  1- 
year  parts  &  labor  warranty  on  wired  units. 


CIRCLE  272  ON  READER  SERVICE  CARD 


j^COM  •  793  CANNING  PKWY  •  VfCTOR,  I^Y  14SS4 


CIRCLE  55  ON  READER  SERVICE  CARD 
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Rttyloop 


Number  13  on  yotir  Feedback  card 


Marc  L  Leavey.  Ma,  WABAJR 
6  Jenny  Lane 
Baltimore  MD  21208 

Iffortfrom  the  E-mail  Bag 

\i  nottiing  else,  many  of  you  have  been 
keeping  my  online  mailbox  full  with  e-mail 
on  Uie  vartQus  services  on  a  regular  basis. 
Lei's  keep  looking  at  what  lickles  your 
tency. 

Success  with  HamComm  Software 

Luis  Orozco  N5UH8,  tells  us,  via  Inter- 
net^ that  he  Is  17  years  old  and  about  to 
start  his  last  semester  in  high  schoQL  He 
lived  in  Las  Cruces,  New  Mexico,  from 
1991-19&4,  and  is  now  living  in  Monterrey, 
Mexico.  He  hopes  to  gei  his  Mexican  ham 
license  soon,  having  been  bom  ]n  Mexico, 
living  In  Montenrey  most  of  his  life. 

He  passes  along  the  folEowing  com- 
rn^Us^  from  an  admitted  beginner  in  FTTTY: 

i  first  started  in  RTTY  when  I  got  ahold 
of  an  eaiiy  version  of  HamComm.  ]  gath- 
ered Ifte  pans  and  baiit  the  Jittie  op  amp  in- 
terfiace  for  it,  and  f  hooked  it  up  to  my  HF 
rig  to  see  what  happened.  Well,  to  my  sur- 
prise^  there  I  was.  copying  FTTTY.  and  best 
ot  all,  1  hadn't  spent  a  penny!  I  never  got 
around  to  building  any  interface  for  trans- 
mitting, so  I  just  listened  for  a  long  time.  A 
few  months  ago,  I  was  listening  to  a  QSO, 
and  i  really  wanted  to  join  in,  but  didn't  have 
any  way  to  do  it.  Weil,  since  HamComm  will 
generate  the  RTTY  tone  in  the  PC  speaker, 
I  Just  put  the  rig  on  sideband  and  keyed  the 
microphone,  and  made  the  PC  send  a  *de 
r^SUHB  NSUHO  N5UHB  k.^  It  worked,  and 
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one  of  the  other  stations  came  back  to  me. 
It  was  a  good  QSO.  I'm  noi  on  the  air  right 
now,  but  as  soon  as  I  get  into  HF  again  Til 
have  to  hook  up  the  PC-speaker  audio  to 
the  microphone  audio  input  through  a  trans- 
former. By  the  way.  later  I  got  the  new 
version  of  HamComm,  which  also  works  in 
Af^OH.  In  my  opinion,  HamComm  is  one 
of  the  few  shareware  programs  that's  worth 
the  Registration  fee'  (even  if  you  gotta  send 
it  all  the  way  to  Europe!). 

Thats  about  \i  \  |usi  thought  you'd  tike 
to  know  N5UHB's  way  to  get  into  IRTTY  for 
the  least  amount  of  cash.  I'm  sure  there  are 
lots  of  people  out  there  who  can't  afford  a 
modem  or  muitimode  controller  but  would 
still  like  to  play  RTTY/' 

Luis,  I  appreciate  your  observations,  as 
one  of  the  most  common  questions  I  get  is 
a  request  for  a  suggestion  for  starting  soft- 
ware. Of  course,  HamComm  is  one  of  the 
featured  pmgrams  in  the  RTTY  Loop  Soft- 
ware series.  Version  2.2  of  the  program  m 
on  Disk  #5,  and  any  updates  received  wlil 
be  included  on  future  disks  as  well, 

RTTY  for  the  Mae 

Another  E-mail  correspondent  is  Paulo 
Teixeira  N3MGA,  who  is  responding  to  the 
quest  of  Ralph  Howard  WD6BGN  for  an  in- 
terfaceless  RTTY  program  for  a  Macintosh 
computer; 

"Bad  news,  such  a  thing  does  not  exist 
as  of  yet.  I  would  recommend  that  he,  at 
this  potm,  get  Hosimaster  for  his  KAM, 
which  is  available  directly  from  Kantronics. 
That  program  supports  FlTTY  as  well  as 
other  digital  modes  for  HF  and  VHF. 


As  soon  as  I  got  my  first  Mac  and  a  mo- 
dem, I  hit  the  major  online  services  search- 
ing for  software  that  would  help  me  with  the 
hobby,  namety  with  packet,  Not  much  was 
found,  except  for  an  excellent  effort  at  AOL 
on  their  Ham  Radio/Mac  section.  I  down- 
loaded most  of  what  I  found  and  over  time  1 
got  a  good  collection  of  files.  My  next  step 
was  the  Internet  where  I  gathered  more 
programs  and  met  some  ot  the  developers- 
Nowadays,  I  ha\/e  decided  m  share  my 
findings  through  a  small  one-line  BBS  I  run 
from  home,  which  is  on  24  hours  a  day  and 
is  available  free  of  charge  to  anyone.  The 
name  is  Gallerys  BBS  and  it's  at  (202)  333- 
0407  Files  sections  consist  mainly  of  Ham 
radio  stiarewane  for  the  Mac  and  other  gen- 
eral files  for  that  platform,  i  normaily  scan 
between  two  to  four  Internet  FTP  sites  on  a 
weekly  basis  in  search  of  the  tatest  soft- 
ware, which  pretty  much  sums  up  that  If  my 
BBS  doesn't  have  it,  it  is  not  available. 

I  hope  this  infonnation  can  help  some  of 
your  readers  and.  again,  anyone  is  weE- 
come  to  log  on  and  download  whatever 
they  like." 

Well,  Paulo,  since  I  do  not  have  a  Mac, 
(t  has  seemed  rather  clumsy  for  me  to  offer 
Mac  software,  which  is,  as  you  note,  avail- 
able at  various  places  online^  as  part  of  the 
PC-based  "RTTY  Loop'  collection.  I  there- 
fore welcome  your  support  for  the  Mac.  If 
my  guess  is  correct,  readers  of  this  coiumn 
shouid  be  patient,  the  busy  signal  on  your 
BOS  should  be  a  constant  finding  for  a 
while. 

Using  the  CoCo  for  RTTY 

Since  we've  heard  from  a  PC  user  and  a 
Mac  user,  rt  seems  only  fair  to  give  the  user 
of  another  system  his  day  in  the  sun. 
Stephen  Cgker  VA3LS,  tells  us  of  his  oper- 
ations with  the  Yaesu  YR-901  CW/RTTY 
Code  Reader  and  the  YK-901  keyboard  for 
RTTY.  He  normally  uses  it  on  HF,  but  did  try 
2  meter  RTTY  once  and  worked  direct  over 


80  miles  with  only  20  watlsl  Computenwise, 
he  has  a  Radio  Shack  CoCo3  color  com- 
puter, as  well  as  an  IBM  in  the  shack.  He 
hopes  to  try  the  CoCo  out  on  RTTY,  if  he 
can  find  software  for  it. 

Well,  Stephen,  if  you  will  look  around. 
Ihere  are  a  few  programs  online  for  the  Co- 
Co.  One  site  available  to  internet  users  is 
the  CoCo  SiG  on  Delphi.  You  can  either  tel- 
net to  Delphi,  or  take  advantage  of  the  Ijar- 
gain  rates  detailed  here  a  few  months  ago 
to  join  the  net  directly.  Good  luck,  and  let 
me  fiear  how  you  are  making  out, 

"RTTY  Loop"  Software 

In  the  comments  on  HamComm,  I  re- 
fen-ed  to  the  ^RTTY  Loop*'  Software  Series, 
For  those  of  you  who  may  have  come  in 
late,  and  Wayne  tells  me  that  there  are  lots 
of  new  subscribers,  I  have  eight  collections 
ot  programs,  mostly  PC  compaiibie,  of  use 
to  RTTY/jpacket  hams.  Disk  #3  is  unique,  as 
it  is  a  collection  of  DOS/Windows  utilities  for 
archiving  and  viewhg  programs.  The  otfwrs 
are  various  RTTY,  packet,  AMTOR,  CW. 
and  utility  programs.  Send  me  a  self -ad- 
dressed, stamped  envelope,  to  the  above 
address,  or  E-mail  to  me  on  CompuSen^ 
(76036,2501),  Delphi  (MarcWA3AJR), 
America  Online  (MarcWA3AJR),  or  use  the 
AOL  Internet  access  at 
MafcWA3AJR@aoLcom,  and  I  will  be  hap- 
py to  send  you  a  copy  of  the  list.  The  pro- 
grams may  be  yours  by  sending  me  suffi- 
cient media,  a  stamped  retum  disk  mailer, 
and  $2  per  disk  to  l>e  filled,  to  the  above  ad- 
dress- 
More  than  requests  for  the  disks, 
though.  I  look  fonnfard  to  your  comments, 
questions,  and  suggestions.  In  the  pipeline 
Is  a  review  of  an  inei^pensive  way  to  get  on- 
to VHP  packet,  and  maybe  a  look  at  some 
other  equipment  as  weii.  While  things  are 
stilt  fluid  at  this  time,  I  look  forward  to  other 
exciting  developments  in  the  coming 
months'  "RTTY  Loop," 


Tlie  NEW  PacComm  PicoPacket 


Compact!  Only  I'x2.5''x3".  An 
inch  shorter  tlian  a  pack  of  ciga- 
rettes. 

Powertui!  Z  181  high  inicgration 
Ivn^U  with  one  megabyte  address 
space.  A  real  pt>werhouse. 

Inexpensive!  Unly  US$129  (32k 
RAM  model). 

Perfect  Beginner's  TNC!  Every 

feature  you  would  expect  in  a 
normal  size"  AX.25  1200  baud 
TNC,  plus: 

On-Line  HELP!  So  easy  to  learn! 
Type  Help  and  a  command  name  for 
pan  ol  a  command  namej  and  re- 
ceive the  correct  spelling,  shortest 
abbreviation,  default  value(s),  ac- 
ceptable values,  and  a  short  explana- 
linn  of  its  function. 


Terminal  programs  for  both  DOS 
and  Window  s^^  included. 

Personal  Message  System  with  all 

the  state-of-the-art  features. 

APRS  (Automatic  Packet  Reporting 
System)  compatible  compreiiensive 
GPS  support  built-in. 


EPROM  and  RAM  are  sock- 
eted for  ease  in  upgrading  firm- 
ware and  increasing  memory. 

RJ-45  serial  cable  with  adapter 
to  DE-QS.  RJ-45  radio  cable  has 
real  wire  -  solders  easily  to  radio 
connectors. 

Instmction  manual,  scheiBatic, 
Quick  Command  listing,  power 
cord  included. 

Options 

128k  or  5 12k  RAM. 

Full-time  GPS  port  (second  serial 
port)  with  real-time  clock  and  128k. 

Mating  GPS  receiver.  A  Trimble 
SVeeSix-CM2  receiver  fits  in  a  sep- 
arate case  the  same  size  as  the  Pico 
and  attaches  via  an  audio  stereo 


cable. 

PacComm  Packet  Radio  Systems,  Inc. 

4413  N.  Hesperides  St,  Tampa.  FL  33614-7618 
+(813)  874-2980  Facsimile:  +(813^  872-8696 

BBS:  -!-(813)  874- 307 8       CompuServe:  76576.2003       Internet:  emaiKs^paccomm.cora 

Orders  &  Catalog  Requests  :  (800)  486-7388  (24  hour  voice  mail) 
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SPY  ON  THE  EARTH 

See  five  on 

your  PC 

what 

satellites  in 
orbit  see 

Capture  fve  br^athl^rr^  imaps  ol  the  Earth  for  lun  or 
p^n  Zoom  in  up  to  2DX  Send  $39  check  or  MO.  ($45  ar. 
S50  overseas)  lor  our  fantastic  12  diskelie  sel  of 
pfiolessionai  qualty  copyiqilled  prograir^  O^M  Hfpe)  that 
does  sateRit^  tradting,  Inage  acquisiiMxi,  miage  pn)oessfi(L 
3-D  projectloris  and  more.  Direci  reception  Uom  the 
satellites  guaranteed  wortdwide  without  a  satellite  dish 
ScliefTiatics  mclubed  lor  interface  For  FREE  informalion 
log-on  to  our  bulletin  board  anytime  at;  (718)  740-3911. 

VANGUARD  Electronic  Labs 
Dept,  A.  196-23  Jamaica  Ave. 

HoBis,  NY  11423    TeL71 8-468^2720 


Handheld  Repeater  Controtter 


Spectrum  E)edrDnlcF>roduc^ 
Introduces  the  wodd'a  fr^ 
hafK^ield  repeatef  controller. 
No  tarter  th^n  most  handheld 
ratJios,  the  HRC-10  converts 
a  single  or  dual -band  radio 
Into  a  fufi  featured  alnfrplsst  or 
duplex  repeater  syslam.  Key 
■eaiures  of  ttie  HRC^fO  ifi- 


c*ude  voice  IDer,  DTMF  Oofv 
troj  and  prDorarmnino.  hftng 
and  linie-oul  tirriefB.  Dig<lal 
Vo^ca  Opefated  Squalch 
(DVOS™).  tefemet7  tones, 
and  private  voice  mall  sJoi. 
Phone  40S-43«'27se 
FAX  400-450-6027 

$299 


HI-PERFORMANCE  DIPOLES 


T 


ZC^^ 


N*-*" 


llOnC4&  l&QQt 


MPO-r 

MP[}!]71 

HP0.3' 

SSD4 


M,  4«l  MiTt-frrtematnre  Sf'fisfe    K  t^ng     I6L00  lUS'KiiBt,.     sn.DO 

30.  ^7,  i^M  IL1.ia  P^rtarmanoe  Dipolp.  3 1 '  ktriQ „^..„.,.. .  I?),^ 

160.  W  -tOfvl  i-F^&rlorrMfx-r;  DipcHe.  mjImI  I  la'  ai  125'— ,r,.^....,.,..    Si].  00 

in,  £9,  4C.  20  1 S.  1  DM  £pacc--£nvQ r  Qntott  7 1 '  l«ng Il 46  gg 

n.  JO.  20.  I«.  lOM     42'lcng SHa.OO    44'k?ng J114v« 

SaMpcirAnl«nrwU.Oa 


S  5^  &A&E  t>taMta^t)\  30  dipDJH.  «lopeni.  A  inque  BnlE>nnji£ 


W9INN  ANTENNAS 

Box  aft}  UL  F'rospect  IL  6O05€  TOB-^S^-UIA 
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QUICK.  EASY,  &  COMPACT 

Rash  cards  *NOVICE  thn*  EXTRA*  theory  Key  words 
underlined.  Over  4000  sets  in  use'  For  beginner.  OMs. 
X Y Ls  4  ki(fe.  ^^:^--Z^TTl 


NOVICE 

TEC+HICIAM 

GENERM. 

EXTlUt 

Bhippfig 


tii.n 
(.id.ffi 

S9.44 

I15.V5 

-fl4JB 


Oftier  Todayt 
from 


CLUe  ORSCCUHTS 


VIS  STUDY  CARDS 
P.O.BOX  17377 
HATTIESBURG,  MS  39404 


STOP  MISSING  ALL  THE  ACTION 


1 

1 

1 

^  ^  HH 

■    «    •    • 

:  ;  ;  r^" 

1 

I 

nnp 

•  f  *  * 

1 

1 

■  ■ 

inlrctdiJCing  the  RC2  ffom  Microtek.  A  plug  in  micro-controllor  for 
the  RAMSEY  FX1 46  2  meter  ng  Ptuga  into  the  PLL  socket  of  th* 
radio  and  provkies  the  u$er  with  many  ol  t^e  features  found  on 

•  7  wgfiiant  LED  doiiiiy 

•  t2tHAHi  teyfMd 

•  Dncl  «ntt¥  of  «Qy  trv^Mnqr  him  1 40  eoe— 1  TV.ess  liAti 
«  inndfeni  r^SMMToNHli  wA  tie  piiit^  oJ «  buKm 

•  30  dlunnal  menHtv 

•  ScaiviB^ol  ai  ftvifyenciH  in  in«niQiyi(ieOiTw/channie1  scan  tew} 

Tho  J^ca  comes  wiiti  a  mictthprocessor  hoard,  display  board,  and 
now  front  end -plats  The  only  winng  ncfoded  is  +12V.  GND,  CD 
(ca/ner  detect),  and  FTT, 

And  only  SI  1{l4$4  shipping  and  handling. 
CaMarwritotwmof&  astn^a  Va.  raudents  <iat\'i  Fi^qsi  to  add  *.S%  saJai  tm. 

MICROTEK 

RR  3  Box  4361  BumpaSS.  Va  ^024 

703-872-7020 
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Hamfest 


Maker 


If  you  or  your  club  are  looking  for  a  way  to  make  money 
at  your  next  hamfest,  here  it  is!  A  few  months  ago  we  offered 
back  issues  of  Radio  Fun  which  could  be  sold  at  hamfests  or 
other  club  events.  We  got  cleaned  out  in  short  order.  That's 
good  because  the  back  issues  are  far  more  valuable  in  ham 
shacks  for  reference  use  than  in  our  warehouse. 

Now  we've  got  some  73  back  issues  which  we've  saved 
long  enough.  How'd  you  Uke  to  set  up  a  table  and  sell  back 
issues  for  $1  each?  Send  $50  for  a  box  of  100  assorted  back 
issues  and  make  a  fast  fifty  bucks  profit.  Two  boxes  could  net 
you  enough  in  a  few  minutes  for  a  very  nice  new  antenna. 
How  many  boxes  do  you  need?  These  won't  last  long,  so 
decide  right  now,  not  next  week. 

The  hamfest  season  is  coming  fast,  so  send  a  check  or  cred- 
it card  number  to  73  Premiums,  70  R202  N,  Peterborough 
NfH  03458-1107,  or  call  603-924-0058  and  ask  for  Sheila.  Fax 
603-924-8613. 


/ 


/ 


I 


I      h«,i»>ri-i- ■■■■.        .   .L..-..   l.it'tfW, 


u 


^  what  effect  sail  pH  may 
have  on  grounding? 

^  entrance  panels  are  a  last 
defense  against  lightning? 

^  the  facts  &  fallacies  of 
oscilloscope  sampling  rales? 


I 


F/?ff- join  the  more 

than  30,000  readers 

and  learn  from 

Tfie  Leader  in  Lightning 

&  Grounding  Soiutions 


(702)  782-2511 

FAX:  (702)  782-4476 

BBS:  (702)  782-6728 

2225  Park  Place -P.O.  Box  9000 

Minden,  NV  89423-9000 
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M!chaet  Bryce  WBdVG£ 
2225  Mayflower  NW 
MBBSiliOn  OH  44646 

The  Dragon  Stayer 

All  right.  J'll  admit  it  There  are 
times  when  the  dragon  wins,  even 
when  running  QRR  So,  what  do  you 
do?  Well,  I  could  ain  over  to  Randy 
KOaJN's  QTH  and  fire  up  Mr.  Heath 
SB220.  then  dump  the  output  ot  his 
Argonaut  II  Into  the  amp  and  really 
chase  the  DX.  However,  Randy  Is 
usually  busy  trying  to  talk  his  wife  In- 
to letting  him  go  to  the  next  hamfest. 
I  realty  don't  want  to  get  involved  with 
that  program* 

So,  I  did  the  naxt  best  thing— I  de- 
signed my  own  dragon  slayer  QRP 
amplifier.  That  sourtds  like  a  double 
Standard  lo  me  I  But  since  this  is 
April,  whai  better  lime  to  get  one 
more  project  under  your  t>ett? 

The  circuit  Is  really  simple.  This 
amplifier  will  produce  over  t  kW  a! 
keydowh  with  less  than  1  watt  of 
drive.  Since  I  work  40  meter  CW 
most  of  the  time,  there  is  no  band 
switch  to  mess  with.  You  can  put  the 
amplifier  on  any  band  you  wish  by 
changing  out  the  filter  components 
used  in  ttie  otitput  filter.  Since  we  are 
working  with  more  power  than  most 
of  us  are  used  to,  the  output  filter 
may  be  a  hard  part  to  nepfoduce,  Fol- 
low  the  details  in  the  schematic  for 
the  filter.  1  used  3/4"  copper  pipe  filled 
with  an  inert  gas.  Dori't  use  helium, 
though— it  causes  the  CW  note  tq 


Low  Power  Operation 


sound  like  a  Twenty  bird  In  a  blender. 
Nitrogen  is  the  preferred  gas  tor  the 
filter. 

Drive  from  the  exciter  Is  fed  into 
the  base  of  Q1  via  the  matching 
transformer  This  provides  a  50-ohm 
load  for  the  driver  and  maiches  the 
low  Impedance  ot  the  base  or  the 
trartsistor.  This  amplifier  uses  four 
tfansistpfs,  or>e  for  every  10  meters 
of  wavelength  Thus,  an  amplifier  de- 
signed for  40  meters  will  nequtre  four 
output  transistors. 

The  transistor  I  decided  on  is  the 
very  popular  3N2222a-  However,  be 
sure  you  use  the  metal  case  device 
and  not  the  TO-92  plastic  style.  I'll 
explain  why  later  on, 

I  don't  operate  SSB,  so  the  ampli- 
fier is  biased  for  class  RCS  opera- 
tion. Thus,  rio  current  ftows  until  drive 
is  applied  to  the  ampUfier.  If  you 
want,  a  small  bias  voltage  could  be 
placed  on  the  base  of  each  output 
transistor,  bui  keep  in  mind  you'll 
need  to  balance  the  collect ar  current 
of  each  transistor  A  105  amp/hour 
car  battery  would  be  an  fdeal  bias 
suppiy. 

Instead  of  using  a  special  regula* 
tor  just  for  the  amplifier's  bias,  we 
can  employ  an  old  trick.  The  forward 
voUage  drop  acioss  an  LED  will  pn> 
vkie  a  very  stable  1 .5  volts.  However, 
that's  no!  9Ping  to  t3e  enough  bias  for 
good  class  RAS  operation,  so  in- 
stead of  an  LED  we'li  use  a  Dark 
Emining  Diode  or  DED.  A  DED  will 
supply  5.6  volts  when  forward  bi- 


ased. A  4a<ihm  250-wall  cartron  re- 
sistor should  be  used  to  limit  current 
through  the  DED. 

To  generate  a  fuU  kW  of  output 
means  we  have  to  supply  our  ampUfi- 
er  with  lots  of  input  power.  For  shack 
us8p  a  Lincoln  RM*&3  welder  is  ideal. 
Be  sure  you  operate  the  Lincoln  on  a 
220- volt  AC  buss.  If  possible,  use  a 
440-volt  AC  Input  to  keep  the  tine 
voltage  from  dropping  during  key- 
down. 

Not  to  leave  us  QRPers  out  in  left 
field  during  Field  Day.  you  can  also 
use  a  Miller  Blue  Star  2E  portable 
weider^generator.  I  like  ttie  Mtller  unit 
bemuse  it  has  an  auto  idle  feature  to 
Slow  the  engine  down  during  stand- 
by. 

In  either  case,  feeding  all  this  pow- 
er to  the  amplifier  requires  a  bit  more 
care  than  usual.  I  prefer  to  use  four- 
ought  weld  cable.  It's  flexible  and 
easy  to  route  from  the  power  source 
to  the  amplifier  I  should  have  used 
fuses  in  the  DC  tead.  but  the  voltage 
drop  caused  me  tots  of  headaches. 
So.  I  depend  on  the  power  compa* 
ny's  main  breaker  at  the  pole  in  case 
or  iroub^. 

Nothing  in  life  Is  perfect  and  this 
amplJfler  is  no  exception  to  the  rule. 
The  amplifier  is  aboul  60  percent  effi- 
cient. The  rest  of  the  energy  is  turned 
into  heat— heat  that  must  be  re- 
moved. I  worked  on  a  water-cooled 
system,  but  tossed  it  out  as  being  too 
complex.  I  went  for  a  forced -air  cool- 
ing system.  Be  advised:  The  forced 
air  cooling  may  not  be  enough  to 
keep  the  amplifier  from  melting  if  you 
bias  the  amp  for  class  RAS  opera* 
lion. 

The  Heat  Sinks 

The  heart  of  the  cooling  system 


To  power  supply 
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F^m  f.  A  QRPer's  dream  an^}liMr— perfect  for  the  April  Foois'  QRP  DX  Jambome. 


ties  in  the  one -foot -by-one4oo!  ex- 
tnjded  aluminum  heat  sink.  There's 
one  heat  sink  tor  each  transistor. 
|sk)w  you  can  see  why  l  specified  ihe 
metal  case  2N2222  transisior.  The 
metal  case  of  the  transistor  is  bonded 
to  the  aluminum  heat  sink  by  using 
"solder  if  soldering  compound.  Each 
output  transistor  Is  mounted  smack 
dab  in  the  middle  of  each  heat  sink. 
Because  the  case  of  the  transistor  is 
Internally  connecied  to  the  coltector, 
Ihe  heat  sink  also  pnavides  an  excel- 
tent  method  of  rouling  the  DC  ope  rat* 
ing  voltage  to  the  am.plifier. 

Ttie  downside  of  this  idea?  All  four 
heat  sinks  are  now  hot  with  DC  and 
RF.  I  used  Teflon  to  insulate  the  heat 
sinks  from  the  outside  environment 
Keep  the  kids,  cat.  dog  and  other 
untedar  mammals  away  from  the  am- 
pitfier.  An  RF  burn  from  this  guy 
would  be  rather  painful! 

There  are  also  eight  220 -volt  muf- 
fin fans  attached  to  the  heat  sinNs. 
One  fan  blows  on  one  end  and  an- 
other sucks  the  air  out  Thus,  there 
are  two  fans  for  eacti  heat  sink. 
There  are  four  heal  sinks,  for  a  lotal 
of  eight  fans.  This  ''blow/suck*  cool- 
ing seems  to  wo^  quite  well  indeed. 
There  is  one  slight  drawback:  With  all 
those  fans  running,  the  noise  level 
can  be  quite  high.  Ear  protection 
would  be  a  wise  Idea. 

With  tiie  amplifier  thus  insulated, 
during  key  down  in  a  dark  room  the 
entire  assembly  takes  on  a  hazy  pink 
gkiw.  As  a  side  benefit,  the  amplifier 
rK)w  keeps  tfie  shack  full  of  ozone. 
My  shack  has  the  fresh  sprtngtime 
thunderstorm  smell!  It^s  also  a  great 
way  to  light  cigars! 

Construction  is  simple.  There's  no 
PC  board — the  copper  could  not  han- 
dle the  current.  Instead,  I  use  1/2*" 
copper  tubing  pounded  fiat  to 
wire  the  amplifier.  You  won't  be 
abie  to  use  your  standard  sol- 
dering iron  here.  The  copper 
tubing  draws  the  heat  away  too 
last  to  afk^  a  good  solder  ioint. 
So,  I  used  a  propane-powered 
torch.  Buildmg  the  amplifier 
used  up  about  20  pounds  of 
propane.  Keep  the  lead  short 
and  direct.  Donl  forget  to  by- 
pass the  welder  at  the  input  to 
the  amplifier  with  0,001  door- 
knob capacitors. 

Putting  the  amplifier  to  work 
is  easy.  Just  connect  your  an- 
tenna to  the  output  RCA  jack 
and  connect  your  Argo  up. 
Since  this  is  a  single-band  am- 
plifier, all  you  need  to  do  is  key 
down  and  start  makmg  con* 
tacts.  Under  normal  operating 
conditions  there  will  be  some 
smoke  as  the  weld  cable  heats 
up.  This  is  normal. 

t  hope  you  enjoyed  thfs  pro- 
ject. It  sure  is  a  lot  of  fun  lo  be 
on  the  top  of  the  pile  now  and 
then.  So,  pick  up  some 
propane,  a  box  of  cigars  and 
have  fun.  Pmjects  like  this  only 
come  once  a  year — usuaify 
around  the  first  of  April 
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PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  single  sided  ancl 
murtilayer  boards  to  1 7"x1 7". 
Phenomenally  fast  and  easy  to  use. 
Over  16,000  copies  in  use  worldwide, 
EASY-PC  Professional    for  boards  up  to 
32"  K  3Z'  at    001"  resolution,  16  layers. 
Schematic  capture  and  netlist  extraction  - 
integrates  seamlessly  with  PULSAR  and 
ANALYSER   III.  Runs  on  PC/XT/AT/ 
2S6^G€/4SB  with  EGA  or  VGA  displays. 


Logic  Simulation  -  from  $195 


'  ij^^* 


i 
! 


eL^^L^ 


PULSAR  and  PULSAR  Professional  - 

Full  featured  digital  logic  simulators. 
Allow  you  to  test  your  designs  quickly  and 
fneicpensively  without  the  need  for 
sohisticated  test  equipment 
PULSAR  can  detect  the  equlvatent  of  a 
picosecond  glitch  occuning  once  a  week! 
Runs  on  PC/XT/AT/  286/3S6/486     with 
EGA  Of  VGA  displays. 


Analogue  Si 


-from  $195 


ANALYSER  111  and  ANALYSER  III  Pro. 

Powerful  lineax  circuit  simulators  have  full 
graphical  output,  handle  R'$X's,G's,  Bipolar 
Transistors,  FET's.  Op-Amp's,  Tapped 
Transfofmers  and  Transmission  Lines  etc. 
Plots  Input  and  Output  Impedances^  Gain, 
phase  and  Group  Defay,  Covers  0  001  Hz  to 
>lOGHz.  Runs  on  PC/XT/AT/286^386/4S6 
with  EGA  or  VGA  displays. 


For  information  write^  fax  or  call: 

Number  One  Systems 

REF;  73,  1795  Granger  Ave.,  Los  Altos,  CA94024 

(415)968  9306 
VISA  and  MasterCard  welcome. 


CAT-300  Repeater  Controller 


ClflCLE  1  ON  READER  SERVICE  CARD 


Field  Day  Beam? 

Took  10,15,  20.  and  4(J  mei^HalfSaiinres  on  Field  Da  v. 
They  weni  up  in  the  trees  3S  easy  ;is  dinolcjj,  A  low  G5RV 
took  care  of  evervihirtjj  close  and  the  H,itfSqunres  made 
my  QRP  a  bi^  signal  tor  the  lotift  hop  easi  drtd  wcsi.  On 
\u  and  15  I  iHou^hi  1  had  a  conduJL  Try  a  HalfSquar^! 

10  M    15  M     17  M    20  M     30  M  40  M      ^ 

$40       $43        $46       S50        $60       $70       [^^h 
InfoPak  Sl^  Plans:  TechNoti  122— S7ppd  USA 

AntennasWest  ord«r  Hotime: 

BoK  5tXK)2-S.  Provo  UT  e46<J5       801-373-8425  , 


Auendon  RepeaUr  Owners 

FinaUy  a  repeater  controller  with  a  77  voice  syn^esizer  andfidl 
/earn re  auiopmch  incredibly  priced  at  $299.00. 

Features  Include: 
^  Voice  Synthesizer 
y  (412)  Word  Vocabulary 
y  Twelve  Voice  Messages 
y  Two  Voice  Identifiers 
y  CW  Idemifier 
yfull  Feature  Autopatch 
y  User  Speed  Dials 
y  Emergency  Speed  Duds 
y  Reverse  Auiopatch 
yDTMF  Key  Fad  Tesi 
y  DJMF  Repealer  Access 
yDTMF  Repeater  Muting 
y  (56)  Control  Funcnons 
y  Remote  Control  Switches 
y  Hardware  Logic  Inputs 
yDVR  Controller  Ready  * 


y  Female  Voice  St  Sound  Effects 
y  Programmable  Caunesy  Tones 
y  Frogrammable  Codes  and  TiiTters 


*  itUqtdrts  MF-IOOO  Strial  Imttface  Card  $59.00} 

Write  or  Call  for  a  brochure  describing  the  CAT-300  Controller, 
including  schematic,  voice  word  list,  and  control  fimcdons. 

CAT-300  ContrgriBr  Board  $299 M  Wired  and  Tested 


Computer  Automation  Technology,  Inc, 

463!  S.W.  3lM  Avenue,  Suite  142,  Fort  Lauderdole,  Florida  33309 

(305)  978-6171 


CIRCLE  S8  ON  READER  SERVICE  CARD 


CIRCLE  282  ON  READER  SERVICE  CARD 


DIRECTION  FINDERS 

JVECTOR-FJNDER 
0im  HAND -HELD 

-jT  PHASE  SENSE 

^  I  ANTENNAS  FOR 

VHF  DIRECTION 

FINDING*  USES 

ANY  FM  RCVR. 

ARMS  FOLD  FOR 

STORAGE. 

TYPE  VF-142  144-220  KHZ   S139-95 
TYPE  VF-142Q  LEFT-RIGHT  LEDS  « 

AUDIO,  144-220  HHZ       $239,95 
TYPE  VF-1420K  SAME  AS  Q  MODEL 

EXCEPT  FREQ*144«500  MHZ  $269*95 
TYPE  VF-I210  SAME  AS  VF-142Q 
PLUS  121.5  MHZ  ELT  FREQ  $379,9  5 

ADD  54.50  S/R 
CA  ADD  TAX 


CALL  ABOUT  HF  DF, 
ATTENUATORS 


RADIO    ENGIhlEERS 


Ar 

W  79  69  ENGINEER  RD,  1102 
"  SAN  DIEGO,  CA    92111 

619-5S5-1319   FAX  €19-571-5909 


Anyone  (including  you)  can  Jeorn  the  Morse  Code  in  one  hour! 

Forget  the  No-Code  License  and  get  your  Tech-Plus  Ticket. 

Guarantee:  You'll  pass  the  5  wpm  code  test  with 

Uncle  Wayne's  system  or  YOU  GET  A 100%  REFUND! 


The  truth  is  that  no  one  using  this  new  system 
has  ever  failed  the  5  wpm  code  test.  And  it  is  high- 
ly unlikely  that  anyone  ever  wilK  We're  talking 
about  such  a  total  no-brainer  approath  that  many 
pcc^le  are  abk  to  spend  less  ttian  1 5  minutes  using 
this  speed  sysiem  before  being  able  [o  ace  ihe 
Novice-Technician  code  test 

Help  youf  children,  your  wife  and  your  friciKb 
get  their  h^m  licenses  with  this  ultra- fast  code  sys- 
tem. Cjet  your  kids  to  help  their  friends  to  gei  their 
licenses.  If  we* re  going  to  It>^  and  keep  our  ham 
bands  we  need  tens  of  thousands  more  hams.  Mil- 
lioos  will  be  even  better. 

Help  start  kids  on  their  way  toward  high-tech 
careers  by  g etliog  ibem  hook&d  on  hamming.  The 
biggest  obstacle  to  a  ham  license  in  the  pasl  has 
been  the  code.  Now,  with  this  new  miracle  system, 
this  is  jusi  not  even  a  minor  problem.  No  longer 
will  there  be  the  slightest  stress  when  taking  that 
smpid  code  tesi  that  the  ARRL  Board  of  Directors 
has  forced  the  FCC  lo  continue  to  use  as  ihc  pri- 
mary method  for  keeping  newcomers  away  from 
the  hobby  ^ 

With  the  success  of  America  to  ibe  next  centu- 
ry dependent  on  our  ability  to  provide  high-tech 
career  workers  to  deal  with  the  iofc^mmiion  high- 


way and  the  computerization  of  the  workplace, 
amateur  radio  provides  a  fun  way  tg  ger  kids  inter- 
ested in  leaning  about  technology,  ll  beat^  the  heck 
out  of  Nintendo  and  Sega,  which  teach  nothing.  It 
even  beats  sports,  which  provide  a  good  living  for 
a  handful  of  stars  and  disappointment  and  pover- 
ty for  the  losers. 

We  need  to  see  radio  clute  sprouting  in  our  sec- 
ondary and  high  schools  again.  We  need  to  see 
hamming  become  a  major  activity  in  retirement 
tanes  and  villages.  We  have  room  for  millions  of 
hams  on  our  bands. ..of  which  we're  using  less 
than  0.2*5&  today  on  any  regular  basis.  Yep,  that's 
right*  99.8%  of  our  ham  bands  are  just  sitting  th^re 
ainac^  lotaUy  unused,  with  us  waiting  around  for 
(he  FCC  to  sell  them  off  and  pocket  the  money 
without  even  a  word  of  thanks. 

How  much  are  we  charging  for  Uncle  Wayne  *s 
One  Hour  Guaranteed  Miracle  Cocfc  Course?  $5.00 
postpaid.  Thai's  right,  it's  only  five  bucks!  Since 
our  charge  card  minimum  is  $7.50,  maybe  you 
should  order  some  of  Uncle  Wayne's  exciting 
adventure  stories  as  advertised  by  Uncle  Wayne's 
Bookshelf.  Or  send  S5.00  cash  or  checL  This  will 
be  one  of  the  better  five  bucks  you'U  ever  spend. 
$50  a  dozen,  if  you  like  to  spread  joy. 


Ilk,  Code  Coarse  •  Unde  Wayne^  BookshdfvhferbwMgfr  NH  93459-1 T07 

Or  ciyi  60^924-WM  •  F^i  643-924-9337 


J 


CaRCLf  sa  ON  READER  S£RViCE  CARD 
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Homing  in 


Number  t5  on  your  Feedback  card 


Joe  Moetl RE.  K0OV 
RO.Box250B 
Fuilerton  CA  92633 

A  Good  Doppier  Gets  Better 

C^sticks,  silverware,  plastic  ware, 
or  your  fingers?  You  can  eat  lunch  with 
any  of  them.  Your  choice  depends  on 
\ivhere  you  are  and  what  you're  eating. 
Similarly,  there  are  many  methods  for 
tracking  a  VHF  signal,  and  more  than 
one  will  work,  Such  factors  as  simplici- 
ty, cost,  stealthiness,  sensitivity,  re^ 
sponse  time,  and  the  nature  of  tlie  sig- 
nal come  into  play  as  you  make  your 
equipment  decision. 

Doppier  units  are  the  "weapons  of 
choice"  among  radio  direction  finding 
(RDF)  enthusiasts  for  mobile  hidden 
transmitter  hunting  (sometimes  called 
T-hunting  or  foxhunting)  in  many  parts 
of  the  country,  They  indicate  tHe  direc- 
tion of  incoming  VHF  signals  on  a  cir- 
cular ring  of  light-emitting  diodes  or  a 
digital  display,  A  doppier  set  updates 
bearirtgs  almost  instantaneously,  so 
even  short  carrier  bursts  can  be 
tracked, 

A  doppier  instaliation  can  be  done 
quickly  on  Just  about  any  vehicle.  It  has 
a  much  lower  profile  than  an  RDF  yagi 
or  quad  setup.  The  multi-element  an- 
Xenna  assembly  replaces  your  mobile 
whip.  The  control  unit  extracts  direction 
information  from  a  tone  thai  the  anlen^ 
na  set  adds  to  the  audio  output  of  your 
VHF-FM  transceiver  or  scanner. 


Radio  Direction  Finding 


Excellent  commercial  doppier  mod- 
els are  available  for  several  hundred 
dollars,  but  you  can  build  your  own  at  a 
fraction  of  the  cost.  Today's  most  popu- 
lar do-it-yourself  doppier  was  originate 
ed  by  Ciiuck  Tavaris  N4FQ  of 
Roanoke,  Virginia.  Tom  Curlee 
WB6UZZ  and  \  made  some  enhance- 
menis  and  documented  the  design.  We 
named  it  the  Roanoke  Doppier  in  honor 
of  N4FQ's  T'hunling  grounds. 

Complete  plans  for  the  Roanoke 
Doppier  are  in  Transmitter  Hunting^ 
Radio  Direction  Finding  Simpiified 
(TAB/McGraw^HJII  #2701),  available 
from  Uncle  Wayne's  Bookshelf.  One 
chapter  in  this  book  thoroughly  dis- 
cusses the  theory  of  RDF  using  the 
doppier  principle  and  gives  much  more 
information  about  techniques,  advan- 
tages and  disadvantages. than  space 
here  allows. 

Since  publication,  several  hams 
have  made  circuit  boards  and  kits 
available  for  the  Roanoke  Doppier  con- 
trols and  display.  Presently,  there  are 
two  board  suppliers,  listed  in  the  side- 
bar. They  are  not  affiliated  with  the 
book's  authors  or  publisher,  so  contact 
them  directly  fof  information  on  their 
products. 

Antenna  Design  Secrets 

The  doppier  effect  is  created  on  an 
incoming  signal  by  moving  a  vertical 
receiving  antenna  in  a  horizontal  circle 
so  rapidly  that  the  slgnaPs  frequency 


Photo  A.  fne  Roanoke  Doppier  antenna 
on  a  20  X  20  inch  metsl  plate  with  eight 
ead^  whip. 


appears  to  shift.  Relative  phase  of  the 
frequency-modulation  tone  produced 
by  the  doppier  effect  gives  direction  of 
arrival  of  tite  signal.  For  a  useful  FM 
deviation  level  of  the  doppier  tone  on 
typical  VHF/UHF  bands,  the  antenna 
must  move  at  about  500  revolutions 
per  second  (30,000  RPM). 

This  rate  is  impractical  mechanically 
(to  say  the  Jeast),  so  early  doppier  ex- 
perimenters tried  putting  16  or  32  verti* 
cal  di poles  in  a  circle  and  connecting 
them  one  at  a  time  to  the  receiver  input 
at  the  500  rotations  per  second  rate. 
Ttiis  would  be  just  as  difficult  to 
achieve  mechanically,  but  it  can  easily 
be  done  electrically  with  special  RF 
positive-intrinsic-negative  (PIN)  diodes. 

The  first  big  "pseudo- rotating"  arrays 
worked  just  fine,  so  experimenters  tried 


array  nas  tour  quaner-waveiengtn  whips 
radiais  to  provide  a  ground  plane  under 
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Figure  1.  ELNEC  azimuth  pattern  piot  of  a  four- whip  doppier  array  with  three  whips  grounded  and  one  connected  to  the  feed- 
iine.  The  large  tobe  is  in  the  direction  of  the  active  whip,  which  is  In  the  lower  left  of  the  army. 
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to  find  out  if  fewer  elements  would 
work,  too.  Thsy  discovered  that 
switched  signals  from  four  dipoles  give 
the  signal's  direction  data  just  fine  if 
very  narrow  audio  filtering  (2  Hz  or  less 
bandwidth)  is  used  in  the  tone  process- 
ing circuits  to  recreate  the  sinusoidal 
doppier  FM  modulation  of  a  single  ro- 
tating dipole. 

The  Roanoke  Doppier  achieves  this 
narrow  bandwidth  with  a  switched^a- 
pacitor  bandpass  filler.  It  is  loclced  to 
the  unit's  master  clock  so  that  the  fil- 
ter's center  frequency  tracks  the  anten- 
na rotation  rate  and  thus  the  induced 
doppier  tone.  Experimenters  also  found 
that  quarter- wave  length  whips  over  a 
common  ground  plane  make  a  good 
doppier  array  for  mobiie  use. 

There  are  some  pitfalls  to  designing 
a  multi-whrp  mobile  doppier  an^ay.  To 
simulate  the  effect  of  a  single  whip 
nxjving  in  a  perfect  circular  track  on  the 
vehicle  roof,  each  whip  must  be  con- 
nected to  the  receiver  for  precisely  one 
quarter  of  the  total  time  and  the  switch- 
ing sequence  must  be  in  the  proper  or- 
der of  pseudo- rotation.  The  whip  that  is 
ON  at  a  given  instant  must  have  low 
loss  to  the  receiver  input,  while  the 
tliree  others  must  appear  to  be  non-ex- 
istent As  Tom  and  I  discovered  while 
optimizing  the  Roanoke  Doppier  array^ 
OFF  whips  should  not  be  electrically 
connected  to  the  ground  plane  be- 
cause  that  makes  them  parasitic  ele- 
ments that  adversely  affect  the  directiv- 
ity of  the  ON  whip. 

You  might  think  that  each  whip's  di- 
rectivity is  not  important  because  only 
phase  information  is  being  extracted 
from  the  doppier  signal,  not  amplitude, 
But  directional  aniennas,  especiaily 
mulii-eEement  phased  arrays,  exhibit 
variations  in  phase  output  versus  az- 
imuth direction.  It's  a  safe  bet  that  the 
more  amplitude  directivity  in  an  array, 
the  more  phase  change  versus  direc- 
tion it  will  have  as  well.  Ideally,  there 
shouid  be  no  phase  change  versus  sig- 
nal direction  for  any  single  whip  in  the 
doppier  array.  Phase  changes  in  the  ar- 
ray output  should  be  caused  only  by 
the  pseudo-rotation. 

To  evaluate  the  effects  that  termina- 


PERSONAL  COMfU  nt  R  f^BFEA  T£R  CON  TROU  ER 
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^  Fuff  Duplex  Autopatch  ^g^^jiffej 
1^911  Emefgency  Access  ^  --^^^  " 
♦/Reverse  A u top atch  ^^Tqll  Restriction 
/Voice  Mail  */ Voice  IDs  i/BSRXlO 
*^Volce/Tone/DTMF  Paging  *^ Scheduler 
/'Links  /Programmable  Courtesy  Tones 
/Hardware  Logic  I/O  /HF  Remote  Control 
/Morse  Code  Practice        /Rennote  Base 

PCRC/2  Combines  the  power  of  your 
XT/ATpfatf  orm  with  a  high  quality  pJay  and 
record  voice  digitizer  creating  the  ultimate 
repeater  controller.        /ra^  :^69S 


Fax:563-4716  BBS:  286-1518 
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COMTELCO 


INDUSTRIES 


CIRCLE  19a  OM  READt^R  SERVICE  CARD 


Dual  Band 

Mobile 

Antenna 

140  MHz,  440  MHz 

MAGNET  MOUNT  $21.95 

150  watt  12ft.  RG58  +  connector 

PERMANENT  MOUNT        $23.50 

with  NMO/TAD  mount  17fl  RGSS 

BNC  or  PL259  connector 

DBDa  OUPLEXER  $49.00 

UHF  connectors  8"  leads 

Add  3.50  SaH 

1  -800-634-4622 

COMTELCO  INDUSTRIES,  INC. 

501  MilcliellRd.GlendaleHtsJL  60139 
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CIRCLE  15  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  . .  1-800-274-7373 


'^O^^ 


ELENCO  •  HITACHI  •  B&K  PRODUCTS 
GUARANTEED  LOWEST  PRICES     , 


TO  ORDER 
S        CALL  TOLL  FREE 
l-eOO'292-7711 
1^800-445-3201  <Can.) 


AFFORDABLE  >  HIGH  QUALITY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


Hitachi  Compact  Series  Scopes 


20UHt  Dual  Tracft. 
SOMHi,  Cursors 


STAJ^DARQ  SERIES 

3-1 325  25MHi  S54S    S-1 340  40MHz  S495 
S-l3«5^CMHESa45 

Features: 

■  Kigh  LuRiiTiance  &"  CRT     ■  TV  Sync 

■  1  mV  Servsilivily  p  2  ■  k  1 ,  it  D  Ptaitss 

■  X-V  0(>«miic^  ■  Co^nnpJE'tf  Sch^naSie 

■  Valtigfr,  Tinw,  4  Fne^uefvcir  ciitf^rences  displayed 
Dn  CRT  ihiu  tlw  use  of  cursors  {50 365  only) 

fl  Plus  much,  much  mori 


DELOX  SERIES 

S^iaSO  25MHi  S449     S-lMi  4QMHz  SS75 

S'l  360  60MHz  S775 


V-S12 

V^5£3 
V-422 

V-66SA  ■  60MH7,DT,  rt/cursor 

V-1 OED  .  1  DtiMHz,  Duac  Tract 

V-l  065 A  -  1 0OMMi,  01,  w/cursor^ 
V-1085-  1[K}MHZ,  QT,  w/CuFSOr 


'  SQMHz,  D^layfrtJ  Sw^ap 

■  5CIIWH2,  tx::  Ofrs^i 

■  40MHz,  DC  Orfsei 

■  gOUHz,  DC  Off 551  

60MHz,  DuaJ  Trace  , 


_*1,069 

1&95 

$975 

IBJS 

E6S5 

„S  1,375 

_Ii.S49 

_  II  .ess 

^12,125 


Feaiurer: 

■  De^^d  Sweep 

■  Aul&rutif  S*^m  Fin^r 

■  Z  Aitifi  ModuJatlon 

■  Buii;-i;iCom!»r.eiiiTes.t 
fl  Plus  all  [h«  Siaiur«5.  c(t  ih#  'aft'Drdabli'  iB\'m 


m  Diiit  ^\ff\i  base 
■  tllumin&tod  in;smil 
Qradicule 


B&K   OSCILLOSCOPES 


£120  ■  20MH1  Dual  Tfae* $339 

2t2S  -  EOMHj  D^laywl  SwhbC J539 

tSJTB  -  4DIJHI  QutI  Trace J749 

2 tec  -  SOMHz  DuSi  Trde&,  De^ay^d  SvMe?p. 

Dual  Time  Bas^.^ ^S949 

Zl  90  ■  1  DDMHi  ThF6e  Trace  Dual  Tame  Base. 

D&layed  SwE«p  S  1,379 

£522 A  -  ?flMHij  /20MS/S  Storae* $869 


Digital 

Uulti:Eri&l^r 

EDM-ase 
$175.00 

AlmKisl  every 

feature  avgjiia-tefl 

Bariiajn  di 


ElencoLCR+DWM 

LCM-19^ 


I^FuncTJona 

InduclaTce 
Capgciiancfe 


S'^'i  Digit  Multimeter 
$139-00 

i  Analog  bai  giraph 

i  ALio^macjal  ran^iJi-j 

4,0DO  corjn-l  LCO  ^splaj^ 

*  Temperalur^  ardbd 


Digital  Capacltarwe 
M^l^r 

•  Measurea  cacdcitorj 

Iron:  .td  ia2:&,oaai^f 

-l-l^DlgiElCDfeadDut 


Digital  Multim«lerKtt 

wilh  Training  Cau^'se 
Qy  E3enco 

$49.95 

•  Full  bndian  54  Ha.";;i]s 
«  Exira  largt  (iispi^y  +  lim  it^tj<3\  piQjL^:: 
M-2661  (Asisemblsd)  %niM 


^OT?5!??!St 


Digital  LCR  IVlE^t^f 

LCR-SSQ 

$79.95 

•  3'li'5:&gilLCDtJisplav 

•  JftAjtcaiie  iiiHio  fc-c-i 

Fifrsisiince  HI  lo  ^:}Ms.2 

•  Capadtance  lptlo 

JKiiF 


Fr«^quiftnoy  CoLnEer 

F4235 

$225,00 

^'T?*'!     *  B  Dig:!  LED  display 

*  W.^  measuring  'gnge 

'«ag£^.  •  High  senailivily 

•  {f^lB  hdid  luntiion 

leiour  im|»daAOfl:  1MI3  iK  %ii 

''C'M  inpLL  atlenualion  lunciion 


Function  Generator 

?^:;"-:;      S239 

Cp«fatk)fii 

&ne.  Square,  Triaiigje.  Pul£i$ 

flamp,  2 1&  J^SHj,  Fr$q  Clf 


FLUKE  MULTIMETERS 

{Ari  M«-d«ii  AvaJ»abl«  Call] 


Maoei  B& 
Model  &T 
lOSertes 

Modal  10 
Model  1? 


ST,2J5  00 
ST  .549.00 
Sn7&5,00 

58*,  93 


70  56ri» 

ModsE  7091 
Model  77111 
MekIbI  79lt 
SO  SerJes 
Moslem  fi' 


SI  75.00 
££&d.Ol> 


FM  Receiver  Kit  &  Training  Course 
$44.95       ARzrtCiMiii 


Ideil  icjiniii'ir  tiS  FoT  aigindEr^ 
Miktl  it^lin  jnS  «JSV  ID  iflrn  jDQtir 
iDJltiM  rjdio 

-  [Jul!  eo^vsr^sun  iL'&E^htierdvflf 


S34.9S  ilfi2N6K  KJT 


Telephone  Kit 

PT-223K 


$14,95 


AvailiUe 
PT.223 


Translator  Radia  Kits 

villi  Tramtng  Cguf^t 

AHJFM  Hadia 

MoOftlJW^'FM-lOS  J?9.95 

4M  RadEo  Kit 

Mode-  m-iil!  119.^5 


Function  Generator 
F         0iox 

I  #$500 

$29.95 

Kil  $2e.QS 

^ine.  Triangle.  -Square  w^^e 


Telephone  Line  Anatyzer 


KllTT'400K     Si  9.95 
Assentbled  rr-4ffil  S25.3S 


Butar^e  Soldering  Iron 


Tpvg  looLi  iJi  ^(ifi 

^cirfrl   pcrucn  |g.JI 

"Of  haim^iEls  int  recfinic^ani 


rsoTip  1^79  so 

S24  95 


Combination 

EitifiMicrowave 

Tester 

EM2C4 

$89.95 

Affordable  ^eclromagnelic 

jEffll)  arid  nwr-owiave  tests 

madteasy! 


Learn  tc  Build  and  Pragrant 
Compuiers  with  tills  Kll 


By  ElenCC 

$129.00 


From  scrajdi  y'du  buMaconifilattsyS' 
i^m  Our  Mi'zrD'Ua^lfir  Irainer  leaches 
ydu  l3  wriie  inLo  P.*Aili.  ROMs  a^id  ion 
3  flOBS  Tiic;Miocess*r,  w^ich  uses 
limjlar  macfiine  ranguEgs  as  BM  ^C. 


€f9Ctronlc  Tool  Kit 

TK-IQOQ 


A  prMdfsianai  {^^ainier  looi  mt 
81  af^c'daule  pricss.  Inclutf&s  25 
h^h  ii\.m\f  mjqH  a  i  high  im- 
(ucl  t^rrymg  cas«  wtiicN  in- 
diKtes  d  puckel  for  nieiBT 


Dig itali' Analog  Trainer 

Corr^ptete  Mini-Lab  .Far  Buildtn^,  T§S.Elftg, 
PrvtPiyping  An^ldgand  Digital  CtrculU 

XK-52S 

£159.9S 

Kll  XK^S^SK 

$129.95 


3  liii*lL-ifl  |Ww#f  3u0pifi.  -^-iGlirfBi  J  HmcHsn  gon^r- 
alnr  wAX  AaniinuOLi^r  MBTlab^e,   ^mg    triar^ular. 

laKff  3fndqro^t;li94  aqainsl  iharb. 

Th^  cast:  car  F''^;iyde  a  i(rii  ine  e<  fejpi?  infl  r»iD*i' 


V/E  WILL  NOT  BE  UNDERSOLD 
LfPS  SHIPPIJJC:  45  STATUES  5%  OTHERS  CALL 
II  RES  3dd  ?  7^Mili,X 
PROBES  JNCl  ALL  SCOPES  I  METERS 


C&S  SALES  INC. 

mb  HOSEWOOn.  DEEflFlilD.  H  -fiODlB 
FftX:  7Da-520-aDft5  *  (7D5)  5aMj7lD 


«5  DAY  MOMEY  BACK  GUARANTEE 
FULL  FACTOR V  WAf^PAr^lTY 
WRITg  FOR  FR£i  CATALOG 


CJRCLE  ta4  OK  READER  SERVICE  CARD 


ai]^(I!i^^a£^«m^ 


FAST  SERVICE  •  DISCOUNT  PRICES 


SONY  720KB 
3.5"  INTERNAL 
FLOPPY  DRIVE 


Brand  new  720KB  flop- 
py  drives.  SBM 

PC/XT/ AT  and 
compatibles. 
Compatible 
with  DOS  ver 
sions  3.2  or  liigher 
Black  faceplate 
6^-X4"X1". 

CAT#MPF-11 


Sony  # 

MP-F11W^ 

10  SMM 


50 

each 


10  for  $160.00 


INSTALLATION  KIT  for  MPF-11 

ailows  for  instailation  into  5,25"  drive  bays. 
Includes  beige  bezei,  power  and  contra i 
adapters  and  hardware. 

CAT#  FDD-3.5     $3.50  each 


7  Vdc  MOTOR 


Matsushita 
#MIVIX-7AC0  8A 

1,25"  diameter  x  1.25"  high 

motor.  Prepped  with  1.61" 

diameter  fiywheei,  pulley 

and  libergiass 

mounting  board.  __ 

each 


$1 


CAT#  DCM-54 


00 


10  for  $9.00 
IOC  for  $90.00 


GREA^ 


SURFACE  MOUNT 
SPEAKERS 


These  surface  nnount  speai<ers  were  designed 
for  use  with  car  stereo,  but  they  will  work  as 
weli,  or  better  as  intercom  or  communications 
speakers  in  your  honne  or  workshop,  4", 

4  ohm^  speakers  mounted  in  an 
unbreakable  black  pEastic,  sfant- 
faced  enclosure.  They  are 
rated  5  watts. 

Enclosure 
measures 


Each  pair 
is  boxed  and  includes 
two  short  pieces  of  hook-up  wire 

CAT#SK-411  per  pair 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Vfs^,  Msstercard  or  Discover 


TERMS:  Minimum  order  Si 0,00-  Shipping  and  handling  for  ihe 
48  continental  U.S.A.  $4.00  per  order.  A  Ik  orfiers  indudirtg  AK, 
HI,  PJ=I  Of  Canada  must  pa/  lull  shipping.  AEI  orders  delivered 
in  CALIFORNIAtpusI  include  local  slaie  saJes  ta,K,  Quantities 
Limited,  NO  COD.   PTicea  subjec!  lo  change  wiltioul  notice 


CALL,  WRITE  OJ 
r  a  FREE 

Page 
CATALOG 

outside  \he  U.S.A. 
=»nd  S2.oa  postase 


MAIL  ORDERS  TOi 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  CA  91408 

FAX  (818)781-2653 
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tion  of  OFF  wtiips  can  have  on  the  ac- 
tive whip,  i  analyzed  the  Roanoke 
Doppler  2  meter  array  using  ELNEC, 
an  antenna  modeling  computer  pro- 
gram for  the  PC.  ELNEC  produces  az- 
imuth and  elevation  radiation  patterns 
for  VHF  and  UHF  stngie-element  an- 
tennas, paraaiticF  arrays,  and  phased 
arrays.  For  simplieity,  I  assumed  four 
quarter-wavelength  elements  in  an  18- 
inch  square  pattern  over  a  perfect 
ground  plane  at  an  instant  In  time. 

When  OFF  whips  are  grounded,  the 
array  \s  very  directional,  as  Figure  1 
shows.  On©  whip  in  the  clear  would 
have  5.14  dB  gain  with  respect  to  an 
isotropic  radfator  (dBI),  Gain  of  this  ai- 
ray  varies  from  11.15  d8i  in  the  direc- 
tion of  the  driven  whip  to  D.5  dBt  In  two 
other  directions. 

ELNEC  does  not  plat  phase  versus 
azimuth.  Creator  Roy  Lewalien  W7EL 
to4d  me  that  until  I  called  him,  no  one 
had  asked  for  this  feature.  Exact  phase 
variation  can  be  calculated,  but  the  ex- 
tra effort  would  not  be  worthwhile.  The 
object  of  the  analysis  was  to  minimize 
the  effect,  not  quantify  It.  It  is  clear  that 
gain  variation  in  excess  of  10  dB  pro- 
duces an  unacceptable  amount  of 
phase  variation.  On  the  other  hand,  if 
the  OFF  whip  feedpolnts  are  c^en-cir- 
cuited  (Figure  2)^  gain  variation  is  only 
1.1  dB,  which  is  good. 

Experience  has  proven  the  validity 
of  this  analysis.  I  have  tested  two  four- 
whip  doppler  antenna  designs  (one 
commercial  and  one  home-brew)  that 
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Oi(tei>  Ring  =  6.888  dBi 
Hax.  Gain  =  5.917  aBi 


telMuth  Plot 
Elevation  Angle  =8.8  Jeg. 


fj^ure  5.  Tif)e  undesfcabfe  iob€  disappears  and  a  nearly  perfect  circular  pattern  with  no  phase  anomolies  is  achieved  when 
the  swftched-off  whips  are  open-circuited  to  minimize  parasitic  effects. 

grounded  the  OFF  whips  with  shunt      reliable  bearings  when  the  vehicle  was      modified  to  open-circuit  the  whip  feed- 

PIN  diodes  at  the  antenna  bases,  (n      moving  on  city  streets.  Performance      points  when  off. 

both  cases,  it  was  very  difficult  to  get      improved  markedly  when  the  sets  were  The  Roanoke  Doppler  antenna  uses 


1000  MHz  In  One  Sweep! 

AVCaVI'sNewPSA-eSAPortableSpectiwnAnalyzer 


The  newest  in  the  line  of  rugged 
spectrum  analyzers  from  AVCOM 
offers  amazing  performance  for  only 
$2,855. 

AVOOM^S  new  PSA-65A  is  the 
first  low  cost  general  purpose  port- 
able spectrum  analyzer  that's 
loaded  with  features.  It's  small, 
accurate,  battery  operated,  has  a 
wide  frequency  coverage  -  a  must 
for  e\/ery  technician's  bench.  Great 
for  field  use  too. 

The  PSA-65A  covers  frequen- 
cies thru  1000  MHz  in  one  sweep 
with  a  sensitivity  greater  than  90 
dBm  at  narrow  spans.  The  PSA- 
65A  is  icieally  suited  for  2-way  ra- 
dio, cellular,  cable,  LAN,  surveil- 
lance, educational,  production  and 
R&D  worl<.  Options  include  fre- 
quency extenders  to  enable  the 
PSA-65A  to  be  used  at  SATCOM 
and  higher  frequencies,  audio 
demod  for  monitoring,  log  perioofic 
antennas,  carrying  case  (AVSAC), 
and  more. 

For  more  Information,  write,  FAX 
or  phone. 

>lkCOM 


VERT  is  usdd  lo 

SWEEP  RATE  CDnirafe  ttifl   ^^^^  ^^^  ^^^piay 

speed  of  the  sweep  acrass    ^  ^^e  screen,        SCAl£  selects  an  amplitude 

the  CRT, 


CENTER 
FREQUENCY 


Portai)!©,  anradively  styfed 
package  and  ergonofneEf  i- 
caHy  engineered  front  panel 


Large  bright  screen  lof 
QUtCtaer  and  jndwr  use. 


POWER  switch  has  3 
positioris:  Battery  Operation, 
Standby  and  AC  Une  Opera- 
ton.  Efl.  DC  Power  switeh 
or  rear  panel  for  1 2  volt 
aperation. 


BAT  CHG  switch  rechajges  PSA-65A  to 
30%  capajcity  \n  appiox.  6  h&tirs. 


AUDK3  OUT  drives  low 

impedence  earphone  or 
speaker,  (ntemal  speaker 
pnavided  with  'opAonal  darnod. 


AUmO  DEMOD 

acivvate^  audio  demod 
board  and  sets  audio 
leveL 


TUNING  adju&ts  ttie  center  Ir^quency  of  :he 

4  riifl  ii  LC  D  rii^nifflj    ^"^'^"^  ^  ^^^^  sJgnals  ot  I  nterest  appear  at  the 
^  °iP  ^'-Lj  oispfay    ^i^jg^  ^f  ^^g  ^.gpig^  g^^  ^^gj^  frequency  i&  read 

out  en  (lie  LCD. 


REFERENCE  LEVEL  adjusts 

inpm  anenuator  and  if  gain. 
CalSjraticffls  in  dSm  ami 
dBJTiv  ara  provided, 

ZERO  SPAN  inslantly  places 
anailyier  in  mro  span  mode 
and  aotjvates  audio 
deiTioduiatar  lor  Donvenient 
maniiorlAg. 


SPAN  cartraJs  the  width  of  the 
specmjnn  being  displaced  and 

auiomaticatiy  seieclsoptimurn 
resoiuiion  filter. 


HF  INPUT  accepts  signals  to  be 
otise^ed  trofn  less  Uian  2  Mh2  to 
greater  than  1000  Mhz. 


VAR  SPAN  reduces  ihe  width  d 
the  spectrum  t>eing  displaced  for 
ctoser  signal  examination  and 
snharK^ad  annplltiide  accuracy. 


BRINGING  HIGH 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD 
RICHMOND,  VIRGINIA  23236 
804-794-2500  FAX:  804-794-8284 
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Get  A  New  Image 


PC  HF  Facsimile  S99 

PC  HF  FacsMte  as  a  Hifitoi, 
Y^  CDmpr9<n«nsive  stiort-weve 
fax  system  *of  the  IBM  PC  and 
compatiDlas  H  indiJdes  an 
FSK  demxiulatpr.  advanced 
Signal  proc«Mirig  5crfhvar&, 
tutofiai  suciio  casf^tte.  and 
cofnpletfl  retef ence  rnafiuaf, 
Ju^j  plug  the  demodijlator  into 
a  serial  port,  install  the 
software  and  gettiing  FAX  is  a 
snap, 


PCSSTVSU9.95 

PC  Slow  Scan  TetsvJslon  is  a 
oomptarte  e^stefm  for  s^ndinig 
aF\6  r«ceivir%gi  full  cokv  aenstsur 
SSTV  The  padcaga  ii>du(}» 
an  SSTV  FSK  modem  SSIV 
scflware  image  C3ptijr» 
utFtciiOS  and  re'ereTCS  manyit 
All  popular  fbrmsts  sret 
$<jppcKted  mduding  Robot. 
Scott  le  Marbn  and  AVT    Th» 
syslem  requires  a  286.  38$  or 
raster  PC  with  VGA  or  super 
VGA  display. 


Have  It  All  For  Only  SI 99.95 

For  a  limited  time  we  ara  offering  both  software  packag^ia  wth  a  single  FSK  mode-m 
for  under  S200.  This  oomblnaiion  offer  wil!  l©i  you  send  and  receive  all  the  popular 
HF  image  transmission  modes 

Call  or  write  for  our  fr*e  »talog.  Visa  and  M^Atercird  w«lpomed. 


615  S.  El  Camino  Real,  San  Clemente,  CA  92672 
Tel. (71 4)  498-5784  Fax. {71 4)  498-0568 


anCLE  250  ON  READER  SSFtVlCE  CARD 


-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BP-l 
Packet  Modern 
Made  in  USA. 


'A' Simple  InstalJatlon 
1^  No  Extern  af  Power 

*  Smart  Dog^^  Timer 

*  Perfect  For  Portable 
^  Assembled  &  Tested 

*  VHF,UHF,HF(i»Mj 


Wliethar  you* re  an  experienced  packcteer  or  a  newcomer  wanting  to 
explore  packet  for  the  first  tinie>  this  is  what  youVc  been  waiting  fori 
Tliaiiks  to  a  breakthrough  in  digital  signal  processing,  we  have 
developed  a  liny,  full-feafured,  packet  modem  at  an  unprecedenied 
law  price.  Hie  BayPac  Model  BP-l  transforms  your  PC-conipatiNe 
computer  into  a  powerful  Packe(  TNC, 
capable  of  supporting  sophislicared  features 
like  digipeating,  file  transfers,  and  remote 
lenninal  access.  NOW  is  the  time  for  YOU 
to  join  the  PACKCT  REVOLUTIONJ 


IS 

I  ncorporated 


400  Daily  Lane 

P.O.  Boji  5210 

Grants  Pass,  OR 

97527 


l-SOO-SBAYPAC 


1  600^822-9722  ^ 
i  503)  474-6700 
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THE  DC  POUIER 

BEHIND  VOUR  SIGNAL 

IS  TRIPP  LITE. 


PR  Series  DC  Power  Supplies 


pepionninDe  inii 
fl8uer  mmu  a  &ean 

—  73  Magazine 


Your  performance  depends  on  ours.  Tripp  Lite's 
PR  Series  DC  power  supplies  are  designed  for 
years  of  reliable  semce  and  superior  performance. 
They  power  practically  everything  in  your  ham 
shack,  jntiuding  low  band  rigs,  2  meter,  UHF  and 
micfowave  radios.  Best  of  all  they're  economi- 
cally priced  for  your  l>e$t  value. 


PR  series  DC  Power 
Supplies  Feature: 


Great  look^  aitd  a  small  space- 
saving  footprint 

Crowbar  overvoltage  protection 
CurrcQi-limiiiiig  ekctronic 
foldback  for  automatic 
overcurrenl  protectioQ 
Solid  state,  integrated  circuitry 
for  excellent  regulation  of 
output  voltage 
Regulated  output  voltage  to 
maiticain  95%  of  no  load  value 
High  quality  filtering  for  very 
low  ripplc/low  noise  operation 
Heavy  duty  iransformcr  for 
complete  isolation  from  noise  on 
incoming  AC  power 


18  models  ^%'uiluhte 
rrom  3  tn  6^hinips 
(iiicludinj^  iit'>^>  12, 

20,3lland50an]p 
models)  In  120 
and  220/240  volt 
eonftgurailoitji, 
Rackmount  modeti 
available.  Tripp  Lite 
also  manufactures  a 
compktc  line  of 
power  protectifin 
including  the  world 
famous  tsabar 
surge  suppressor. 


TRIPP  LITE 

THE  POWER  PEOPLE 


500  N.  Orleans 
Chicago  I L  60610 
Tel:  312/755^741 
Fax:  3T2/644-6505 
Faxt>adc:  312^55-5420 


Samoie  a  uiw  todau!  Can  and  asK  lor  Depariment  hiyii. 
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PIN  dk3des  to  short  the  exact  center  of 
half^waveEength  coax  \ines  going  from 
Ihe  common  point  to  the  feed  point  of 
each  whip.  Since  an  electnca!  quartef- 
wavelength  of  coax  acts  as  an 
impedance  transformer  an  apparent 
open  circyi?  exists  a\  l»th  the  common 
point  and  Jeedpoim  when  the  diode 
conducts. 

Some  RDFers  have  suggested  thai 
tennjnating  OFF  whips  with  50  ohms 
woutd  minimize  reradiatbn  and  give 
the  best  pattern.  However.  ELNEC 
analysis  showed  that  this  is  not  tt)e 
case.  Gain  vanatiom  would  i)e  ^most  5 
dB  with  loaded  OFF  whij:^,  not  nearly 
as  good  as  openK;ircuitlng  them. 

A  New  Roanoke  Switcher 

The  Roan  eke  Doppler  antenna  de- 
sign in  the  book  works  weli  on  strong  2 
meler  signals.  I  have  used  it  on  over  a 
hundred  T*hunts.  But  it  has  room  for 
Improvement.  The  requirement  for  ex- 
act ha  If- wavelengths  of  coax  limits  an 
aoay  ^^  ^  narrow  frequency  range  (typ* 
icaify  5%).  Furthermore^  readers  who 
have  tried  to  scale  the  array  for  higliar 
ftflquencies  (suc^  as  the  70  centimeter 
band)  have  had  disappointing  results. 

Last  summer,  i  designed  an  im- 
pfoved  switching  system  for  the 
Roanoke  Dopplef  and  invited  several 
T'lHjniers  to  buid  and  test  it.  The  new 
design  (Figure  3}  features  series  PIN 
dNxles  at  each  end  of  ttie  coax  lines  to 
Ihe  four  whips.  This  means  ttiat  the 
coaxes  can  be  any  reasonable  length. 


so  Cong  as  the  four  lengths  are  equal. 
Coax  lengths  no  longer  limit  the  band- 
width of  the  army,  so  It  is  possible  to 
US6  one  array  to  cover  tens  of  mega- 
hertz, timrted  only  by  an^ay  spacing  and 
values  of  Inductors  and  capacttors  in 
the  switcher.  I  have  not  tested  the  llniito 
of  its  frequency  rartge  yet,  but  the  new 
2  meter  array  gives  t>earings  on  the 
162.55  MHz  weather  station  that  are 
just  as  good  as  beanrvgs  on  146  MHz. 

In  the  new  Roanoke  Doppter  anten- 
na switcher,  PIN  diodes  reoeive  more 
currenl  drive  in  the  ON  slate  (7.5  mA). 
to  reduce  loss  and  improve  overall  sen- 
sitivity. Diodes  are  reverse-biased 
when  OFF  to  provide  better  isolation. 
In  my  tests,  the  new  ^/itcher  made  the 
Roanoke  Doppler  noticeably  more 
sensitive,  it  gives  Oearings  on  weak 
signals  that  would  have  been  masked 
t>y  swltcntng  noise  with  the  original 
antenna. 

it's  not  hard  to  upgrade  your  present 
Roanoke  Doppler  switch er  to  use  the 
new  circuit  Most  of  the  exlstir^g  chokes 
and  capacitors  are  unaffected.  Just 
delete  half  of  each  two-section  RG-174 
coax  line,  put  PIN  diodes  at  the  end  of 
each  remaining  line,  add  resistors  at 
ttte  antenna  bas^.  then  fnstalt  L105 
and  Ci09.  Note  that  the  RG*174  lines 
to  each  whip  are  soldered  to  the  plane 
al  both  ends,  but  the  shield  of  the  coax 
to  the  receiver  connects  to  the  ptane 
through  C 109. 

Changing  from  shunt  to  series  RF 
diodes  requires  minor  modificat^ons  in 


Itie  control  unit.  The  fifth  wire  In  the 
control  cable  becomes  a  positive  volt- 
age source  instead  of  a  return  con  nee- 
tiofi.  D13,  D14,  C2S,  and  R30  set  the 
potential  on  the  counterpoise  plane 
and  radiats  at  two  d^ode  drops  beiow 
+5V  (approximately  +3  5V)  inslead  of 
veh*de  DC  ground  poteniiaL  If  yoij  fab- 
ricated the  antenna  unit  per  Photo  A, 
using  a  copper^^rtad  sheet  on  a  wood 
base  mounted  wth  suction  cups  to  in- 
sulate It  from  the  car,  DC  on  the  sheet 
IS  not  a  problem. 

I  use  Motorola  MPN340^  PIN 
diodes  at  0101-D108.  They  are  avail- 
able by  malt  from  Debco  Electronics. 
Debco  has  no  minimum  order  require- 
ment. Your  local  parts  house  may  cany 
the  ECG'555  or  NTE'555;  both  are 
good  substitutes. 

Miniature  (quarter-watt  resistor- 
sized)  RF  chokes  typically  have  Iron 
cores,  The  distributed  capacitance  of 
these  chokes  gives  them  sett -resonant 
frequencies  in  the  75  MHz  range.  This 
is  twiow  2  meters,  so  these  chokes  can 
act  like  capacitors  instead  of  inductors 
there.  Non-ferrous  core  chokes  have 
self-resonant  frequencies  near  200 
MHi.  so  be  sure  to  use  them  m  the 
switcher  instead  of  iron -core  chokes. 
For  L101-L105.  I  recommend  J,  W. 
f^iller  #4602  {^.Q  iiH)  or  #4604  [1.5 
pH),  available  al  many  local  distribu^ 
tors.  Tbese  chokes  ate  about  the  size 
of  a  1-watlresistof, 

You  can  easily  make  your  own  T  ^iH 
chokas  on  r  lengths  of  3/16*  diameter 


polystyrene  rods.  Wind  24  turns  of 
AWG  26  enameled  wire  on  the  rod  in  a 
single  layer,  close- spaced.  With  the 
wire  held  m  place  with  a  bit  of  tape, 
cover  the  winding  Itghtly  with  Q-Oope, 
a  liquid  polystyrene  coaling  made  tiy 
GC  Electronics.  Q-Oope  is  available  at 
electronics  paris  slopes,  i  use  it  outside 
lo  keep  the  shack  fume-fiee.  After  the 
coating  hardens,  strip  enamel  from 
ends  of  the  leads  and  ^nsiall  the  choke. 
Be  sure  lo  delete  the  660-ohm  dfive 
rasistors  {R24-R27)  in  the  coniro*  umt^ 
replacing  them  with  jumper  wire&  Ttiey 
are  no  longer  needed  tiecause  this 
functkun  is  perfofmed  by  R!01-R104  in 
the  antenna  unit.  If  your  cor^tml  unit 
has  an  A-suffix  part  at  U5  (such  as 
CD4049A  or  MC14049B),  replace  it 
with  a  B-suffix  part  to  get  adequate  cur- 
rent drive- 
Upcoming  Installments  of  "Homing 
In"  will  go  into  more  detail  on  the  wide- 
band performance  of  the  new  switching 
circuit.  I  will  describe  a  UHF  version 
that  works  great,  according  to  a  reader 
who  tested  it,  and  I'll  explain  how  to 
space  the  whips  and  pick  components 
to  cover  your  favorite  trequer>cy  rangeu 

From  the  Maif  Boom 

Thanks  lo  all  of  you  who  have  sent 
me  your  RQF  news  ar>d  inquirres  over 
ttie  past  75  months.  I  have  ined  to  re- 
spond personally  to  every  letter  and 
E-mail  message  in  a  reasoi»tile  time, 
but  in  a  lew  cases,  1  oouldnl  because 
the  writing  was  illegible.  If  yoy  have 


AMATEUR  TELEVISION 


TVC-4G 
Made  in  USA       **"'y  ^^ 

THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Spacenet  2  transponder  9  or  weather  radar  during  signifi- 
cant storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  501  in  the  94-95 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-4G 
ATV  420-450  MHz  downconveters,  add  any  TV  set  to  ch  2, 
3  or  4  and  a  70  CM  antenna  {you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  for  the  400,  900  and  1 200  MHz 
bands.  In  fad  we  are  your  one  stop  for  al!  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  atteryou  call 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


(818)  447-4565  m-f  8am-5:30pm  pst. 

P.a  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91007 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryann  (WB6YSS) 


IT  MAY  BE  YOUR  HOBBY, 
BUT  irS  OUR  BUSINESS! 


•  WT  51 


—  $1,050 

•  LM354HD $1,900 

•  LM470 $3, 658 

Designed  to  UBC  1991  -  70mph 


cm  on  mn 
foum 


cmoom 


VISA 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  VIsalEa,  CA  93291 

Where  engineering  and  quaiity  come  first! 


TO  ORDER  CALL 

800-328-2393 


TECH  SUPPORT 

209-651-7859 


FAX 

209-651-5157 
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been  wailing  for  a  reply  for  over  a 
rnonth,  try  again.  Your  E-mail  may  have 
been  lost  m  cyberspace  or  (  may  not 
tiave  been  able  to  clecipher  your  ad- 
dness- 

Unlike  Congresspeople,  73  authors 
don't  have  franking  pftvileges.  We  buy 
our  own  stamps  and  stationery,  so  alJ 
of  us  appreciate  the  courtesy  of  a  setf- 
addressed  stamped  envelope  (SASE) 
tor  !he  reply.  I  put  letters  with  SASEs  at 
the  lop  of  the  piJe«  for  earliest  re- 
sponse. 

For  me,  electronic  mall  Is  faster  arnt 
better  than  postal  mail.  To  better  cope 
with  the  increasing  E-mail  volume,  I 
have  changed  the  Intemei  gateway  for 
this  column  [o  Annerica  Online.  My  ad- 
dress is  now  Momingln@aol.com.  I  will 
be  closing  out  the  old  Portal  address 
soon,  but  will  remain  on  CompuServe 

(75236,2165). 

The  73  typesetting  computer  has  a 
mind  of  its  own  whert  it  comes  to 
putting  hyphens  at  the  end  of  text  lines. 
In  the  December  1994  and  February 
1995  issues,  ii  added  ttiem  to  a  couple 
of  Internet  addresses,  causing  frystra- 
lion  to  some  readers.  No  matter  how 
Ihese  paragraphs  gel  formatted  this 
month,  remember  that  there  is  one 
dash  in  fox-ltst#  netcom.com  (the  Inter- 
net RDF  mailing  1st),  but  no  dashes  in 
istsefv@netcom.com  (the  subscription 
address  for  (ox -list)  or  in  my  Internet 
address. 


Resources  Mentioned 
Irt  this  Ajtkle 

Roanoiei  Doppler  boards: 
Tom  Lewis  AB5CK 
6721  Rolling  Hiils  Dr. 
North  RichEand  Hills  TX  76180 

Marty  Mitchell  N6ZAV 

340  Otero 

Mewport  Beach  CA  92660 

ELNiC  antervna  analysis  program: 
Roy  Lewallen  W7EL 
RO.  Box  6658 
Beaverlon  OR  97007 

PIN  diodes  and  other  com  portents  ^ 
DebCO  E^ect^on^cs 
4025  Edwards  Boad 
Cindnraii  OH  452(^ 
{513)531-4499 


+5V  Q- 


lN400t 

i> \>r 


D13 


014 


IMFd 


R3a 
330 


+3.7V 


Change  R24-R27 
to  Zero  Ohms. 

MCNi  tn  Control  Unit 


T^ 


RG-174  (4  Places) 
Equal  Lengths 


D102 


1/4  Wave 
(4  Places) 


R104 
270 


W*T+T*T- 


To  Receiver 
Antenna  Input 


Figure  3.  Schematic  dtagram  of  the  new  wideband  switcher  for  tfie  Roanoke  Doppier.  The  P-fn-R-tnangfe  syn^yof  denotes  a 
connection  to  the  ground  plane  sheet  Components  vaiues  are  for  an  array  (Entered  on  2  meters.  M  capacitors  except  026 
are  6B0 ptcofarads  See  text  for  data  on  Dt01-D108  andUOI-L  W5. 


[;o^       RC-1000 

Computer  REPEATER 

Concepts  CONTROLLER 


•  Autopatch  •  Reverse  Autopatch 

•  UserProgrammabteCWID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90-Day  Warranty 

/Vired  &  Tested  w/  manual $239  J5 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Richey,  FL  34653 

813-376-6575 


iMoflvfCora 


MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE— Do  Aerobics,  Sing,  Jog,  or  Drive 
while  teaming  code!  A  fun  &  easy  way  to 
feam  or  retain  Morse  Code  skills^  Now  the 
5^ ret  is  yours  with  this  amazing  syncronized 
breakthrough!  Great  fun  tape  for  all  licenses 
and  class  rooms  I  Order: 

"THE  RHYTHM  OF  THE  CODE" 

Version  2  cassette  today! 

Send  $9.95  ^nd  imliiCiB  $2.00  S/H  to: 

KAWA  RECORDS 

P.O.  Box319«ST 
Weymouth,  MA  021 S8 

Check  Of  money  order  only  We  ship  all  orders  withir  S  days, 

MA  residents  ad[J  ^%  S5i«s  rax 


ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey.  NJ  07446 

800-345-5634 

Phone  &  FAX  201-327-2462 
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OKV  Safety  Belt  With  Seat  Harness 
4L//  lip  $89 J5 

^  OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  Oay$/Weak 

ONV  Tool  Pouch  $15.95 
Add  £4.00  For  Handling  V*SA  M/C  CHECK 


ONV  Belt  W/0  Seat  Harness 
$74.95 
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M umber  16  on  your  Feedbaok  card 


^m  iMumper  ID  on  your  re 

Above  &  beyond 


VHF  and  Above  Operation 


a  L  Houghton  WB6iGP 
San  Diego  Microwave  Group 
6345  Badger  LaKe  Ave. 
San  Diego  CA  92119 

Converting  the  TV  Tuner, 
Part  2 

This  month  I  will  covor  the  frequen- 
cy stability  application  or  synthesizer 
control  circuit  for  the  CATV  tunef,  as 
discussed  last  month.  The  main  rea- 
son to  include  a  synthesizer  for  fre- 
quency control  is  to  nenwve  a  wobble 
in  the  tocal  oscillator.  When  the  mode 
of  cpe ration  is  ATV  and  the  bandwidth 
is  6  MHz  Mvide,  stability  is  not  a  major 
concern.  However,  it  is  a  nice  addition, 
allowing  us  to  only  use  a  TV  tuned  to 
a  particular  channel  to  receive  a 
known  frequency.  It  eliminates  a  has- 
sle; frequency  uncertainty. 

Another  use  of  the  CATV  tuner 
would  be  In  a  spectrum  analyzer  appli- 
cation requiring  the  addition  of  a 
sweep/fanfhp  board  circuit.  Usable  fre- 
quency coverage  with  this  basic  tuner 
would  be  50  MHz  to  just  over  400 
MHz  with  the  stock  CATV  tuner.  I  will 
leave  this  project  up  to  you  for  now  as 
I  have  enough  irons  in  the  fire  at  this 
point.  Maybe  one  of  our  readers  wiil 
want  to  put  a  circuit  together.  I  would 
be  glad  to  ir^tude  any  information  on 
this  application  when  it  becomes  avail- 
able. Back  to  the  synthesizer. 

After  sitting  down  and  starting  to 
develop  the  circuit  for  a  synthesizer 
control,  I  abandoned  ttie  attempt.  The 


Photo  A.  Helical  antenna  constmctBd 
for  this  test^  Note  pie  tin  used  for 
heiicai  antenna  reflector  element. 


solution  hit  like  a  brick—l  had  devel- 
c^ed  this  circuit  many  years  ago  artd  it 
is  just  as  appfi cable  today  as  ft  was 
then.  The  circuit  used  a  Motorola 
MC-145106  PLL  Chip  and  it  controlied 
a  similar  VCO  in  the  500-1000  MHz 
range.  Well,  ( looked  that  project  up  In 
my  file  and  all  the  work  was  done, 
even  the  script.  However,  ifs  not  ail 
rosy  as  it  is  in  a  CPM  computer  forma! 
that  doesn't  permit  ASCII  transfer,  so  I 
still  have  to  rewrite  the  description. 
Well,  let's  hope  it  gets  better  the  next 
time  around. 

The  synthesizer  circuitry  is  not 
complex  as  It  only  requires  four  tran- 
sistors and  an  8  MHz  cE^stai  for  time- 
base  reference.  Frequency  selection 
is  made  by  an  8-pin  mini  DIP  switch  to 
programming  diodes  attached  directly 
to  the  Motorola  MC-145106  synthesiz- 
er chip.  (For  one-frequency  control, 
wire  the  specific  lines  to  VCC  and  omit 
the  switch  and  diodes.)  Two  transis- 
tors are  used  in  a  lock/unlock  LEO  In- 
dicator circuit,  giving  you  visual  "lock" 
indication.  The  other  two  transistors 
elevate  the  control  voltage  from  the 
synthesizer  chip  to  the  +20  volt  level 
needed  for  the  VCO  "VT  control  volt- 
age in  unmodified  tuner  modules.  The 
Motorola  chip  is  not  capable  of  work- 
ing at  a  voltage  of  19  volts  or  so,  mak- 
ing the  transistor  interface  necessary 
with  higher  control  voltages.  A  modifi- 
cation to  this  scheme  Is  to  use  a  lower 
control  voltage  and  eliminate  the  inter- 
face transistors  from  the  circuit.  I  have 
mari<ed  this  interface  decision  point  on 
Figure  1  by  an  asterisk.  "*."  Pin  7  by  it- 
self will  provide  control  voltages  from 
DC  to  about  5  volts.  The  interface  will 
provide  from  DC  to  about  20  volts- 

The  synthesizer  diagram  provided 
here  is  for  use  with  a  divide-by  ratio  of 
256,  sampling  the  VCO.  Other  ratio  di- 
viders (128,  64,  etc.)  are  also  usable. 
By  making  use  of  different  reference 
division  ratios  and  time -base  selec- 
tions a  whole  field  of  options  are  avail- 
abfe.  I  selected  an  8  MHz  crystal  and 
divided  by  256  to  demonstrate  the 
synthesizer  functions,  A  multitude  of 
clock  frequencies  are  possible,  it's  just 
that  with  an  8  MHz  crystal  the  synthe- 
sizer will  step  in  2  MHz  steps  over  its 
lock- in  range. 

Programming  pins  on  the  Motorola 
synthesizer  chip  count  backwards, 
with  pin  17  having  the  least  BCD  value 
and  pin  9  having  the  most  BCD  value 
(the  BCD  value  for  pin  9  is  512;  pin 
17's  is  2).  The  minimum  increment  this 
scheme  can  be  set  to  is  every  even 
MHz;  an  odd  frequency,  such  as  603, 
is  rK)t  possible. 

In  this  scheme  I  used  an  8  MHz 
crystal  for  the  reference.  The  BCD 
value  to  be  programmed  into  the 
synthesizer  chip  is  the  operating 
frequency,  So,  if  we  desire  the  LO  to 
operate  on  902  MHz,  the  BCD  value 
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1  Meg 
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2N363B 


+24  Volts 

RFC  Value  Not  Critical 
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Figure  t  Schematic  diagram  for  Motoroia  MC-H5106  synthesizer  control.  Refer 
to  the  text  for  an  explanation  of  the  "*"  on  pin  7. 


should  be  "902."  Consult  Table  1  for 
the  pin  vs,  BCD  value  of  the  Motorola 
MC-145106  synthesizer  chip.  (Art 
K6UQH's  synthesizer  control  uses  a 
crystal  at  10,47  MHz,  allowing  lock  of 
a  1067  MHz  frequency  for  the  TV  nor- 
mal channel  selector  control  to  be 
used  to  select  stations  on  1200  MHz 
ATV.  Check  the  data  sheet  on  the  PLL 
chip  for  other  frequency  schemes). 

Interconnections  between  the  syn- 
thesizer chip  and  the  CATV  tuner  are 
minimaL  The  "PS"  line,  or  pre-scaler 


^*?Sfl?S!^^^?-^ 


output,  should  be  made  with  a  short 
length  of  coaxial  cable  such  as  RG- 
174,  a  mini-diameter  cable,  and  wired 
directly  to  the  Motorola  VCO  frequen- 
cy input.  Circuit  losses  at  this  point  will 
cause  the  upper  frequency  operation 
to  suffer.  Use  a  good  ground  between 
the  CATV  tuner  and  the  synthesizer  in 
addition  to  rhe  coax  ground.  Make  all 
RF  connections  as  short  as  possible 
by  mounting  the  PLL  as  close  to  the 
PS  line  as  possible. 

The  frequency-select  BCD  switch 


Photo  6.  Close-up  of  hetical  antenna  matching  section.  Use  ier)gth  of  copper  to 
adjust  match,  by  varying  capacitance  to  ground  (pie  tin).  Section  of  copper  foil  sol- 
der&d  near  coax  connector  and  on  helical  line. 
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Together 


Figure  3.  Matching  capacitor  and  coax  connection  section  for  She  helical  antenna  (matches  140-ohm  helix  so  approximaieiy 
50  ohms  for  coax  feed). 


can  be  any  type  of  switcTi;  i  u&ed  a 
small  rockar  "option  lype*"  switch  lor 
dfcuit  demonsiration.  Ychj  mighi  want 
lo  kesp  It  in  \\\e  circuit,  especially  if 
you  wan!  to  set  the  VCO  to  other  ffe* 
quencies.  If s  only  a  nriatter  of  frequen- 
cy agitrty  and  your  call.  In  his  convert* 
ar,  Art  K6UQH  hard-wired  the  VCO 
synthesaer  pins  to  set  1067  MHz  pro- 
gramming. In  his  setup  he  switched 
repeater  Irequenctes  with  the  IF  sys- 
tem, his  TV  receiver  By  moving  the 
TV  channel  selector  he  could  cover 
1240  to  about  1276  MHz  by  going 
from  TV  channel  7  to  13.  That  e<^uaJs 
going  from  174  MHz  (Cfi.  7)  to  210 
MHz  (Ch.  13)  in  the  IF  system  reoelv* 

t  fink  that  most  fdks  will  follow  ifte 
basb  appfoacTi  and  provide  a  convert- 
er ttiat  is  controlled  from  +12  volt  oper- 
ation,  and  use  a  calibrated  pot  io  set 
frequency,  making  the  simple  version 
the  one  of  choice.  In  this  application.  If 
frequency  drifts  somewhat  you  can 
just  go  to  a  different  TV  channel  or  re- 
set \he  "VT  tune  line  voltage.  If  good 
regulation  arxi  filtering  is  used,  this 
drift  siKNjid  be  mintmum  for  TV  appti- 
cations  to  allow  a  tune  pot  to  be 
looked  at  one  setting  for  good  results. 


In  any  case,  Figure  1  shows  the 
schematic  for  the  synthesizer  if  you 
cam  to  follow  this  method  of  frequency 
control. 

ArKither  use  for  CATV  tuners  is  to 
make  spectmm  analyzers  out  of  these 
units.  Coverage  woukj  be  from  50  to 
jusi  over  4C)0  MHz  and  the  units  ^uld 
be  used  as  is.  For  this  application  you 
would  have  to  construct  a  sweeping 
voltage  ramp  generator.  This  sweep 
generator  would  control  the  external 
horizontal  input  Of  a  standard  o-scope 
and  also  drive  the  "VT*  line  for  fre- 
quency  sweep.  Both  the  o-scope  artd 
VF  sweeps  wouW  be  in  concert  with 
each  other  to  allow  display  of  the  re- 
sulting output.  The  IF  output  would 
have  10  be  ampltfied  and  k)gar!thmical- 
ly  detected  beforB  applying  the  IF  sig- 
nal 10  tf>e  vertical  amplifier  of  the  same 
o-scope.  If  I  have  time  I  will  put  some- 
thing together  but  for  now  ni  leave  this 
application  up  to  you^ 

The  12)00  MHz  Antennft 

An  antenna  for  this  frequertcy  band 
can  take  several  forms,  and  It  can  be 
purchased  or  home-conslructed.  The 
ARRL  Handbook  has  shown  several 
designs  that  can  be  reproduced,  such 


as  the  loop  yagl.  For  quite  sophisticat- 
ed antennas  a  large  dish  with  a 
ixiffee-can  feed  coukJ  be  used  for  ihe 
1 200  MHz  band.  If  you  want  to  pur- 
chase an  antenna  or  parts  I  suggest 
you  check  out  Down  East  MIcmwave, 
Rfl  1,  Box  2310,  Troy.  ME  049B7- 
9721:  (207)  948-3741.  Bill  W3HQT 

has  a  variety  of  antennas  and  other 
male  rial  for  the  VHR-lo-micfowave 
bands. 

If  you  want  to  build  one  on  a  limited 
budget  and  still  obtain  one  that  per- 
forms with  minimal  test  equipment  I 
suggest  you  consioict  a  spiral  helix.  A 
spiral  helix  is  a  short  length  of  wave* 
length -diameter  spiraJ  (coil)  that  is  fed 
witli  ooax  on  one  end  and  open  on  the 
other.  Think  of  this  antenna  as  a 
child's  'slinky'  e»rtended  in  an  open-air 
coit-ljke  fashion.  (A  slinky  Just  happerts 
to  be  about  the  righi  diameter  to  pro- 
vide gain  at  this  frequency;  copper  or 
Similar  material  is  better).  The  beauty 
is  that  the  helical  or  coil  does  not  have 
to  be  very  long  as  compared  to  a  yagl 
or  similar  antenna 

A  heliM  about  two  feet  in  length  has 
a£x>ul  12  dB  gain  and  a  beam  width  of 
aboui  34  degrees-  Adding  another  two 
feet  in  length  on!y  increases  the  gain  a 


dB  or  so,  but  decreases  the  beam 
width  not  quite  by  half.  This  one  tact 
makes  short  helixes  a  simple  good- 
gain  wkJe -frequency  antenna  to  cort- 
stnjcL  If  you  want  to  build  up  gain  in 
the  helix,  combine  two  of  them  to  in- 
crease basic  gain  by  about  3  dB. 

One  problem  with  the  helix  is  that 
Its  feed  impedance  (one  helix)  is  in  the 
order  of  125  to  140  ohms.  Feeding 
two  antennas  of  similar  2'  lengths  with 
a  split  half'wave  phasing  line  will  re- 
duce the  junction  feed  impedarK^e  to 
about  60  to  70  ohms.  This  makes  a 
better  match  to  the  ooax  feedline.  Oth- 
er methods  can  be  used,  such  as 
bciikjing  out  the  capacitance  to  ground 
with  copper  tabs  ai  the  coax  connec- 
tor, will  transform/adjust  the  match 
from  the  helix*s  140-ohm  teed 
Impedance  to  the  50-ohm  range.  With 
a  helix  transfonned  to  50  ohms,  a  sim- 
ple coax  connection  Is  all  that  is  nec- 
essary for  use 

An  advantage  of  the  spiral  helix  is 
that  its  CMnstruclion  is  very  forgiving  in 
terms  of  assemt>ly  methods  or  errors 
in  construction.  HetJcal  antennas  ex- 
hibit very  wide  frequency  coverage 
WTth  good  results.  1  oonnedfid  the  30 
cB  preamp  (Qualcomm)  directly  to  the 
helix  antenna  and  noticed  the  fre- 
quency spectnjm  in  the  800  to  1000 
MHz  range  come  alive  with  activity. 
By  rotation  of  the  helix  on  stations  In 
that  frequency  range  I  was  able  to 
observe  about  12  dB  gain  when  the 
helix  was  pointed  in  the  direction  of 
the  transmitter  These  tests  were 
inade  inside  my  garage  with  the  helix 
about  three  feet  off  tr%  deck.  As  time 
pennits  I  plan  to  mount  a  1200  to  130D 
MHz  filter  on  Ihe  antenna  before  the 
preamplifier  to  minimize  the  effects 
from  cellular  and  900  MHz  transmit- 
ters which  are  quite  prevalent  here  in 
San  Diego. 

Helical  Antenna  Const ru<^ion 

A  helix  ceflector  is  const  meted  us- 
ing a  sheet  of  copper  PC  board  rr^te- 
rial  or  sheet  brass  (the  brass  is  most 
expensive)  cut  two  to  three  wave- 
lengths square.  This  is  the  reflector  el- 
ement of  the  antenna  and  serves  lor 
the  back-mounting  of  circuitry  and 
support  for  the  helix,  t  used  a  metal 
baking  pan  9-1/2'^  round  for  the  back 
reflector  of  my  helix  and  it  works  well 
and  only  cost  99  cents.  The  actual  he- 
lix coll  is  wound  on  a  plastic  3"  o.d. 
PVC  pipe.  The  antenna  that  Kerry 
N6tZW  and  I  made  used  the  3""  plastic 
drain  pipe  T  long.  Standard  2-1/2" 
FVC  pipe  has  an  o.d.  of  about  2  8' 
and  is  very  acceptable.  The  bottom 
end  of  the  PVC  pipe  is  finnly  attached 
to  the  center  of  our  reflector/baking 
pan. 

A  plastic  or  varnished  wood  plug 
can  be  fastened  to  the  inside  of  the 
PVC  pipe  and  used  to  secure  the  as- 
sembly to  Ihe  Inside  of  the  reflector. 
Mount  the  bolts  to  secure  the  end  cap 
to  the  reflector  before  securing  to  the 
PVC  pipe  or  else  you  will  have  to  ob- 
tain a  2-i/2'4orig  screwdrwer  to  do  the 
job.  The  helix  is  wrapped  with  copper 
ta|>e  spaced  2"  mches  apart  radially 
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up  the  tube.  The  bottom  end  fs  con- 
nected to  a  coaxial  connector  at  the 
base  end  of  the  he  fix  about  1/2"  from 
the  bottom  of  the  coiL  1  tried  several 
matching  schemes,  including  one  us- 
ing a  1/4- wavelength  section  of  oopper 
foii  to  attach  to  the  coaxial  connector 
and  the  bottom  of  the  helix.  I!  used  a 
Tenon  strip  (shown  wtiite  in  Phoio  A) 
with  a  thickness  of  0.010"  to  Insulate 
the  capacitance  "JM- wavelength  si  rip 
from  ground.  I  tried  that  meihod  but 
dropped  it  in  favor  of  the  simple  con- 
nector and  foil  Qimmick  capacitor 
Shown  in  the  photois.  The  simpier  stnp 
worked  well  and  is  easier  to  repro* 
duoe. 

The  transmission  line  spaced  on 
the  0.010*  Teflon  was  dropped  as  a 
method  to  adjust  the  heJix  as  others 
trytng  to  dupiicaie  the  antenna  wouk3 
have  a  hard  time  trying  to  locate 
0.010'  Teflon.  Besides,  the  simple 
copper  tabs  don't  look  as  nice  by  I 
work  just  as  well. 

Another  method  is  lo  ground  the 
tieiical  coil  and  feed  a  50*ohm  coaxial 
connection  as  a  tapped  turn  on  the  he* 
ix.  I  haven't  tned  this  meltxxj.  In  any 
case,  there  are  several  methods  to  iry 
to  obtain  the  t)esl  system  you  can  con- 


stfuct.  The  choice  depends  on  your 
construction  methods  and  the  materi- 
als on  hand.  I  constnjcted  several  an- 
tennas for  test  purposes  and  settled 
on  the  simple  connector  and  copper 
gimmick  capacitance  tabs  that  \  previ- 
ously described  as  tf^  easiest  to  du- 
plicate and  construct.  This  anienna  is 
very  forgwing  In  its  measurements  and 
construction  techniques.  I  haven't  tried 
Fi  for  transmitting  as  of  yet  but  for  re- 
ceiving it  wor^s  quite  well  in  the  tests  I 
have  perfomied. 

Outside  tests  here  in  CallfDmlfi 
should  have  been  Quite  easy,  with  the 
exception  of  during  the  rainy  season 
tftat  is  dumping  on  us  with  little  letup  in 
sight-  My  tests  will  have  to  be  Rmited 
to  garage  tests  and  signal  reception 
from  this  lim{£e<l  location  for  lh€  time 
beirig.  Chec*t  Figures  2  and  3  for  the 
aciuai  dirr^ns+orts  for  the  heiix  anterv 
na  constructKon.  Some  variation  in  di- 
mension accuracy  is  OK;  I  used  ttie 
fudge  factor  of  1 0%  as  being  accept^ 
abCe  You  do  not  have  to  have  a  mi- 
crometer to  lay  out  the  construction. 
Use  a  PVC  or  similar  plastic  pipe — 
ihaVs  white  PVC.  no!  bfack,  i  suspect 
that  black  might  be  OK,  but  it  might 
have  an  effect  on  RF.  Diameters  for 


1240  MHz  are  of  from  2.75"  to  3\ 
(The  o.d.  of  2.5"  PVC  pipe  is  just 
al^out  2.6".  Spacing  between  turns  Is 
2" -2.1'*  I  wanted  a  short  low-wind  re- 
sistance helix  and  I  selected  a  length 
o!  2'  Jong.  That  gave  m©  11  turns  on 
ttie  helical  coil. 

A  simple  approximation  of 
beamwktth  can  be  obtained  by  divid- 
ing the  number  of  hefix  turns  fnto  385. 
In  this  case,  11  turns  equals  34  de- 
grees of  beam  width.  I  estimated  gain 
to  be  in  the  10  to  12  dB  range  Mount- 
ing arrangements  were  made  by  at- 
taching a  12*  section  of  aluminum  an- 
gle bracket  10  the  back  of  ttie  pie  tin. 
This  stiffer>ed  up  the  tin  reftector  and 
made  a  mount  to  attach  to  a  mast  or 
other  tower  mourn.  I  located  the  filter 
arKJ  preamplifier  up  at  the  antenna  on 
the  angle  bracket.  A  secondary 
pfeamplifier  will  be  used  in  the  shack 
wtien  I  get  time  to  mount  the  antenrta. 
The  copper  tape  (3/8"  wkje)  was  se- 
cured to  the  plastic  pipe  with  one 
length  of  dout>i$-sided  tape  lo  hokj  ttie 
individual  turns  during  winding.  After 
the  turns  were  properiy  on  the  pipe  i 
covered  itie  entire  assembly  wtth  2** 
wide  thick  packing  {Scotch-type}  dear 
tape.  This  will  weatherproof  and  hokJ 
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pin  numbers:                 | 

17 

16 

15 

14 

13 

It 

11 

10 

9 

BCD  value: 

512 

256 

1i20 

64 

32 

16 

Table  t  SCO  vafm  vs.  pirt  numbers. 
Puii  pin  high  to  VCC  to  enable  proper 
BCD  vaiue  count 

the  copper  tape  on  tiie  PVC  pipe  tor 
quite  some  time. 

Well,  thafs  rt  for  this  month.  I  hope 
you  have  enjoyed  the  1240  MHz  ATV 
and  otfter  aspects  of  this  pfOfecL  fslext 
TTK^nth  I  plan  lo  cover  SWR  as  it  ap- 
plies to  both  VHF  and  microwave.  If 
there  is  space  ni  add  some  easy-to- 
assembie  filters  for  1  to  5  Gl-lz. 

Parts  availabilFty  is  still  good  and  I 
will  maice  the  RF  tuner  with  a  Oual- 
comnn  preamp  available  for  $25  post- 
paid: ad^tionaJ  tuners  or  preamps  add 
SiO  each.  (Oalrfofnia  destinations  add 
stale  tax).  As  always.  I  wiU  be  glad  to 
answer  questions  on  this  and  other  re- 
lated subjects.  Piease  send  an  SASE 
for  pfompi  reply,  73  Chuck  WB6iGP 


T   P  13  T    T 

Dealers  for  Kenwood,  Yaesu,  tcom, 

Cushcraft,  AEA,  Kantronics, 

Bencher,  Diamond,  Aatron,  MFJ, 

Hustler,  Ameritron,  Larsen,  ARRL, 

and  more,.. 
Service  is  also  available. 


Oet  jour  bagt  prioo 
then  call  ua  LAST!! 

(801)  567-9494  -  (800)942-8873 

7946  South  State  Street 

Midvale,  UT  84047 


SAIWPLE  -^T= 
COPY! 

ANTIQUE  RADIO  CUSSIFIED 

Antique  Radio's  Largest'Circuiation 

Monthly  Magazine 

Articles  >  Ctassifieds  -  Ads  for  Parts  &  Services 

Also;  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  40's  &  50's  Radios  &  more... 

Free  20-word  ad  each  month.  Don't  miss  outt 

1-Year:  $29.95  ($47.95  by  1  st  Class) 
6-Month  Trial  -  $1 6.95.  Foreign  -  Write, 

A.R,C.,  P.O.  Box  B02-E9,  Carlisle,  WIA  01741 


immM 


Or  Call;  (506)  371-0512 


CIRCLE  ise  01^  READER  SERVICE  CARD 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Slope  BoK  Kits 

UHF  A  VHF  Antenna 
Power  Divider  Kits 


Ftack  Shelves 

Rack  Equipment  Cabinets 

Antenna  G  round  Jng  Kits 

Tower  Mounted  Bo3(  Kits 
Dipole  Hangers 

Other  enclosures 


Small  sheets  Alumtnum  and  Brass 

claries  Byens  K3IWK 

5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phora  717^292^901 

eetwcen  6PM  ar)d  9:30PIA  EST.  Eves. 
'Di£lnl>utor8Mp  Available" 


CIRCLE  222  ON  READER  SERVICE  CARD 


FIELD  DAY  KIT 


AB-15S  MAST  KIT  with  eight  se^-Sl^cking  66'Lx1.6' 
dia  aluminum  MS-44  mast  sections  to  make  40  tt 
mast.  AJso  four  each  rope  guy  lengths  31 .  40,  &  5€ 
ft  with  dips;  five  guy  rings,  swivel  base,  six  15' 
stakes,  and  2  !tj  hammer.  70  lbs  sh. 
USED         .™,«„ $a€S^     $99.50 


TRIPOD  ADAPTER,  allows  three  MS-44^s  as  le^s  to 

free-stand  mast  to  24  ft  4  lbs  sh. 

fTRI-AB155. $15  w/AB-153  purcfiase 


GUY  WIRE  ASSEMBLY  50  foot  3/1 S'  steef  braid  wire 
with  two  heavy-duty  snap  hooks  on  AT  long  steel 
bracket  witfi  locking  puttey  and  tension  adfust  De- 
signed for  military  antenna,  but  suitable  for  other 
wire  support  us^:  B  lbs.  sh. 
#8MD-423629.  UWUSED $16  95 

PlisK  F.O.a.  Umt,  i}.«  VISA.  MASTHRCARD  Afcepted. 

JUhM  tor  Stripping  •  Wnti  fin  latfrfl  Catalog 

AddrSM  Dafif.  73  •  Riqiw  419/227-6573  •  Fa»41&<^Z7-l3l3 


FAIR  RADIO  SALES 

101 G  E.  EUREKA  •  loi  110S  •  LIMA.  OHIO  •  45S02 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Great  Prices  &  Grmaf  Service 


TOLL  FUEE  ORDEH  LIKE   I  tOO  3<<  a<44 


THEll^iyi  CENTUU 


SALES  AKiATEUR  RADIO  ^frmll 


L7A>UC«ud 


S^n  AjH^fiie..  TX  78233 


I^l£j.gfi&«tl0 
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Direct  Digital  Synthesizer  Kits 

OflS-5;  $149  kit.  $209  assembled. 

•  2  Hz  to  12  MHz,  2  Hz  steps.  Sine  and  TTL 

•  Dip  switch  or  paraflei  bus  controlled. 

•  3"x4'  PWB.  Requires  +/-5  VDC, 

•  5ppm  internal  crysta)  oscillator. 

DDS3  PC.  S249  kit,  S399  assembled. 

•  8  bit  PC  bus  version  of  DOS-3. 

•  Sine  output  to  +20dBm  into  500, 

•  0-70  dB  step  attenuator  added. 

•  Provision  for  external  c!ock  added. 

•  V-Basic  and  C  software  w/sources, 

Oi7S-tCS89  kit  only 

•  1  Hz  to  524  kHz,  in  1  Hz  steps,  sine  only, 
•4'x5'  PWB.  Requires  +/-5  VDC. 

•  Dip  switch  controll  of  discrete  DDS. 

Call.  Write,  FAX  or  e-mail  for  catalog 

Novatech  instrunieiits,  Inc. 

1530  Eastlake  Avenue  East,  Suite  303 

Seattle.  WA.   98102 

206  328-6902  FAX  205  328-6904 

e-mail  novatech@eskimo.com 
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Ask  kaboom 


number  17  qu  your  Feedback  cird 


klichaetJ.  GeierKBWM 
oft  73  Magazine 
70  Rout&  202  North 
^m^ftJQrOugh  NH  03453 

A  Cure! 

In  a  reoeni  column,  I  printed  a  letter 
from  a  ham  who  was  having  trouble 
with  touch  lamps.  Now,  we  all  Know 
how  annoying  those  things  can  be^ 
with  Ihair  riarmonlcs  all  over  ths  radio 
spectrDm.  This  unfortunate  soul,  how- 
ever, was  having  the  reverse  problem: 
His  transmitter  was  tunning  lamps  on 
and  off  all  over  his  apartment  buNdlngI 
I  promised  Td  print  a  cure  if  any  reader 
had  one. 

Good  or  ham  ingenuity  came  to  the 
rescue!  Lao  AC40A  has  grappled  with 
the  touch  lamp  monster  and  won.  He 
was  Icind  enough  to  give  me  pormls- 
Bion  to  print  his  (ix.  so  here  it  is.  I  have 
fio  opportunity  to  test  it  but  it  makes  a 
tot  of  seinsep  and  Leo  dearty  tcnows  his 
stuff,  so  I'd  be  awfyfty  surprised  if  It 
didn't  work.  Here's  an  excerpt,  with 
some  paraphrasing,  fmm  Leo's  letten 

A  touch  lamp  consists  of  an  oscilla- 
tor with  the  output  attached  to  the 
lamp  t>a£e  ar^  shade  frame,  a  circuit 
that  delects  a  shift  in  oscillator  fre- 


Your  Tech  Answer  Man 


quency  whefi  ttve  \amp  shade  antenna 
Is  touched,  and  a  switch  circuit  lo  turn 
the  bu^b  on  and  off. 

I  checked  a  lamp  and  found  the  os- 
cil later  frequerncy  to  be  244  kHz,  with 
many  strong  harmonics.  My  corrective 
method  is  to  turra  the  oscillator  output 
to  the  tamp  shade  antenna  with  a  Pi 
network.  This  peaks  the  fundamental 
and  sharply  reduces  harmonics,  which 
greatly  reduces  interTerence  from  the 
lamp  to  TVs  arKJ  radios.  It  aiso  sharply 
reduces  incoming  signals  to  the  lamp, 
which  Is  the  goal  here.  The  iamp  cir- 
cuit Is  decoupled  even  more  from  In- 
coming signals  by  the  addition  of  an 
attenuator  resistor  In  series  with  the 
antenna  lead.  (Also,  considering  the 
unpredictable  impedance  of  the  "an* 
tenna,*  the  resistor  probably  helps 
keep  the  antenna  reactance  from  dis- 
tufbing  the  filter's  action— KBi  UM.) 

To  find  the  lamp's  oscillator  fre* 
quency.  connect  a  clip  lead  between 
th#  Lamp  shade  arid  the  antenrta  input 
of  a  receiver  which  can  cover  such  low 
frequencies-  Then,  tune  art>und  unlit 
you  find  the  signal;  it  won't  t>e  hard. 
(To  be  on  the  safe  skle,  I'd  try  kx)sa 
coupling  with  some  wire  near  the  re- 
ceiver's antenna,  tf  direct  coupling 


^ 


Antenna 
Output 


— La2pF 

~|~C1 


L1  2^  MHy 


r 


J 


CZ 


Commcxv-see  text 


ToiKti  Lamp 
DsditatcH' 


LI     2200  MHy    J. W,  MHIer  9250-225 

AMwd  C«!.  No.  67^3270     $3.36 


R1     1,5Kl/4W-S0Otex 


S0,03 


C1  .C2  02  pP  1000V  Disc  Ceramic 
AiectronSE-1026 
Allied  Cat.  No.  285-1026    $0.05 


Figure  7.  A  solution  for  a  244  kHz  touch  iamp  (s^  text). 


tums  out  to  be  necessary,  at  least  use 
a  smail-value  capacitor,  perhaps  a 
couple  of  hundred  pR  In  series,  to 
avoid  any  AC  line  currents  which 
might  blow  your  rig's  front  end  out  tfie 
Window-KBIUM.J 

Once  you  know  the  frequency, 
you're  fBady  to  make  youf  filter.  To  in- 
stall It,  you  must  locate  the  lamp's  os- 
dilator  output  lead:  W%  the  one  that  at- 
taches directly  to  the  inside  bottom  of 
tfie  metal  base.  The  Pi  netwoik  shown 
in  Rgure  1  was  designed  for  my  244 
kHz  tamp,  but  it  can  work  with  other 
frequencies  if  you  use  vanable  compo- 
nents. Simpfy  tune  both  caps  and  tt>e 


CKsH  for  maximum  signal  on  the  receiv- 
er's S-meten  Naturally,  if  you  have  a 
scope,  that  makes  things  even  easier, 
(if  you  don't  have  a  variable  coll,  you 
slitl  can  probably  get  plenty  of  fre- 
quency range  with  the  two  variabte 
caps— KB1UM,)  If  the  signal  over- 
whelms your  receiver,  either  switch  in 
its  attenuator  or  move  the  lamp's  out- 
put fartfier  from  the  radto's  arnenna  in- 
put 

A  different  L-to-C  ratio  could  be 
used;  I  used  what  i  had  available.  CI 
and  C2  are  rated  for  1,CXK)  volts  DC 
because  the  lamp  circuit's  common 
"igfourri'  to  whteh  they  are  connected 


TOLL  i  Qfin  Ad^  norifi  pricing  and 

FRFF     I  "OlJU'DDD-U^UO     ORDERS  ONLY 


KENWOOD 


TH-79A/D 

Dual  Band 
2m/440 


ft 


%aff^.v- 


TM-742A 

Dual  Band  Mobile 
2m/440  Remote  head 


TS-950SDX 

1S0W  AJI-Band 
Transceiver 


TS-50S 

Ail -8 and  HF  Transceiver 

and  me  NEW 

TS-60S  6  meter 


TH-22AT 

2m  Handheld 


TH-28A 

2mXmit 
Dual  Band  Receive 


TM-733A 

Dual  &and  Mobile 

2m/440 


TS^SOS/AT  TS-850S/AT 

TM-241 A  2m  Mobile  Ail-Band  HF  Transceiver  <,  qq^^  All-Band  Transceiver 

CALL  FOR  ALL  YOUR  EQUIPMENT  AND  ACCESSORIES 

$20,00  Cash  Discount  On  Most  Models  In  Addition  To  Rebate.  CALL  FOR  DETAILS! 

NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL.  USED  GEAR,  INFO  203-666-6227   24HR  FAX  203-667-3561 


LENTINI  COMMUNICATIONS  INC. 

21  GARFIELD  STREET,  NEWINGTON.  CT  061 1 1 
Hours:  M-F 10-6,  dH^IS  C^        KZ^\       CODs      Same  Da 

SAT.  10-4 


Same  Day 
Shipping 


Now  you  can 
do  sometlung 
about 
the  weather 


^ 


CIRCLE  234  ON  ntAOEf)  SERVICE  CARD 


Liir  ULTIMETER*  H  Weather 
'station  protects  your  equip- 
ment, gives  you  up-io-the-sec- 
ond  data  to  transmit  on 
SKTi^VMNandA.R.E.S.  networks 
Tells  you  when  high  winds  threaten  so 
y0U  can  crank  down  your  tower  and  safe- 
guard other  equipment.  You  get  over  20 
weather  fiin<:t]ons: 

■  Wind  Speed 
and  Direction 
(4{l  ft,  cable)  • 
•  Teniperature 
f25  ft,  table) 
Chill  Factor  • 
Aiamts  *  Hlgh&^ 
1 0  w  s  /  U  m  e  s 

/dates  •  Metrk/ 

«!wiii»:it/Fx«T/r  English  •  C^ 

doml  self^mptyin^  rain  gauge  •  MWay  rnonc5'  back 

BOME  WEATHEi  sivraoN  „.....0nl5  $179.00 

Add  :i  Sptnnd  Keitoani/Dispia,vl)nJt..Only  $69.00 

NEW!  Add  our  PCDATA  LOGGER...... Oiii>'  $e9.00 

nul,  in  US^  rM  iBM  shipping  &  Inj^urnncu.  NJ  Fca.  add  ti^  tax. 

For  infonnation  or  to  order  with  VISA/MC: 

TOLLpPREE  1-^CHJSA-I'EET  CH7iB-73a8} 

PAX  Qvtkis^  90*417-0660 

Or  send  check,  m.a  or  credit  card  m.  and  exp.  date  to; 

PEET  BROS.  COMFA-W  .'jj^t^^  g,"!^^""- 

Free  Bro<:  hure        Oiir  iQih  Yeur         eiw  Fki  btu.  Cd^ . 

^ 

See  m  at  Booths  ^131  and  tllSJat  Uayton! 
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Comitiof>"See  t&a 


ToiKti  Lanp 
Osciitator 


Camp 
Base 


3^82  pF 


fi^jyne  2,  A  soiutm)  fof  a  208  kHz  touch  tamp  (see  text). 


may  Jn  fact  be  ona  side  ot  the  AC  line  I 
Doo'l  skjmp  with  lower- rated  caps  or 
you  could  create  a  sehous  shock  haz- 
acd. 

Stan  with  5k  ohms  for  the 
tor  resistor  R1  and  see  if  t/ie  lamp  still 
turns  on  and  off  wften  you  toijch  \i  If 
not,  reduce  liye  resistance  value  until  it 
switches  consistently.  If  your  lamp  is 
at  another  frequency,  some  experi- 
mentation may  be  in  order  When  I 
modified  another  lamp,  which  was  at 
208  kHz,  i  had  to  add  another  82  pF 
cap  across  C2  and  change  the  atlenu- 
alof  resislof  to  2.2k  ohms,  as  shown  in 
Figure  2. 

This  was  a  simple  but  satisfying 
project.  The  best  part?  My  wite  Is 
pleased  wrth  itf 

Thank  you,  Leo,  for  a  well-thought- 
I  out  solution  to  a  vexing  problem.  iVe 
been  hearing  about  these  darned 


touch  lamps  for  years,  and  yours  is 
the  first  reasonable  cure  Tve  run 
across.  Good  job! 

gUgj^y^,      Other  Kinds  of  inlierf©f©fte« 

This  discussion  of  touch  lamps 
makes  me  think  about  other  kirxJs  ot 
interference.  One  pmbtem  I've  njn  into 
many  times  (s  hanr^onic  output  from 
switching  power  supplies.  The  ones  In 
desktop  computers  are  usually  com- 
pletely encased  in  metal,  so  they  don't 
make  much,  if  any.  noise.  And.  their 
output  leads  are  confined  within  the 
computer's  metal  case,  so  r©  RF  gets 
out  that  way  sitt^er.  The  only  exposed 
item  i$  me  AC  line  coPd»  wtwch  seems 
well  enough  filtered  that  it's  pretty  qui- 
et. Other  kinds  of  switching  supplies, 
though,  often  have  Ifttle  or  no  shield- 
ing, and  they  can  make  quite  an  RF 
racket.  The  little  one  on  my  fax  ma- 


chine is  a  dOOiy,  and  my  camcord€r*s 
charger/adapter  is  even  worse  Both 
of  Ihese  supplies  are  tn  plastic  cases, 
with  only  a  small  internal  shieW, 

Is  there  a  fix?  Untike  with  the  touch 
lamps,  the  output  of  a  switching  sup- 
ply cannot  be  intemipted  with  a  PI  net- 
work filter.  At  least,  not  as  far  as  I 
know.  You'd  need  a  very  low -resis- 
tance, high-current  inductor  which 
could  handle  lots  of  current.  And, 
many  sv^niches  maifuixtion  if  there's  a 
lot  of  Inductance  on  the  output  line. 
So,  electricafly.  you're  In  a  bind.  Th« 
only  cure  of  which  I  am  aware  is  me- 
chanical shielding.  A  good  metal  box 
and  perhaps  a  torold  around  the  out- 
put lines  can  help,  Frankiy,  I  haven't 
been  very  successful  at  quieting  these 
things  down. 

And  what  about  m^cfoprocessors? 
Everything  from  my  fax  to  my  VCR  ra- 
diates some  amount  of  wideband 
noise,  thanks  to  the  digital  goodies  in* 
side.  By  their  very  nature,  digital  sig- 
nals are  rapidly  rising  and  failing  puls- 
es, which  means  lots  of  RF  hash  all 
over  the  spectrum.  It's  not  real  strong, 
but  it  can  be  strong  enough  to  get  into 
a  ham  receiver,  a  TV  or  a  shortwave, 
especially  with  an  indoor  antenna. 
Electricai  fittering  wlih*n  the  offendir^ 
box  is  pretty  much  out;  you  can't  stop 
the  pulses  or  you  stop  the  digital  de- 
vice's operation.  You  can,  of  course, 
shield  the  device  in  metal.  Also,  lines 
coming  In  and  out  can  be  filtered  with 
toroids.  Much  digital  noise  is  pretty 


high  in  fn&quency,  so  those  lorolds  can 
really  make  a  difference.  In  fact; 
they're  one  of  the  few  lixes  I've  ever 
actually  seen  work. 

Hello?  Helio? 

Telephone  circuits  can  be  very  sus- 
cepffble  to  RF  fields.  The  phor>e  com- 
pany does  sell  filters  whrch  can  help 
quite  a  bit  But,  with  todays  all-etec- 
tronic  phones.  QRM  to  tetephones  has 
gone  up,  thanks  to  ail  those  nice,  recti- 
fying dbde  and  tmnsistof  junctions  in 
there.  With  the  old  phones,  the  only 
active  circuitry  was  in  the  touch  pad; 
the  voice  circuits  had  nary  a  single 
transistor,  so  it  was  pretty  hard  to  In- 
duce a  signal.  Ah,  the  good  or  daysl 

Cordless  phones  and  baby  monl- 
tors  am  another  matter.  Most  operate 
in  the  46/49  MlHz  band,  which  is  pretty 
far  from  our  operations,  except  per- 
haps far  6  meters,  I've  never  seen  one 
get  into  ham  reception,  but  I  have 
seen  nearby  transmitters  of  various 
kinds  gel  Into  the  phones.  In  fact.  I 
saw  one  case  where  a  mysterious 
pulsing  noise  was  coming  from  a  baby 
monitor's  r&celver.  Thanks  to  my  ham 
training.  J  recognised  the  putses  as 
Mofse  code!  The  letters  made  no 
sense,  though,  and  I  guess  I'll  never 
know  where  it  was  coming  fn>m.  But  it 
sure  was  weird  to  hear  it  on  a  baby 
monitor  at  49  MHz. 

Well,  ihais  it  for  this  month.  Until 
next  time,  happy  interference-free 
communicating  and  73  de  KB1 UM, 


POWER  LINE  NOISE  PROBLEMS? 

Or  problems  with  other  locally-generateil  noise? 


JPS  Communicatiotts,  Inc.,  the  Noise  Reduction  People,  proudly  introduces  the 

ANC"4  Antenna  Noise  Canceller 


The  ANC-4  removes  locally-generated  noises  BEFORE  Ihey  gel  into  the 
receiver!  The  unit  msialls  ai  the  input  to  your  receiver  qt  transceiver  and 
iQcIude^  two  noise  an  ten  pas:  a  short  whip  and  a  shun  wire.  Type  UHF 
coDJiectors  are  used  to  interface  the  unit  with  your  antenna  and  your  receiver 
or  limnscciver*  Two  front  panel  adjujstmeatSt  PHASE  and  GAIN,  allow  local 
nOESe  level  to  be  vntualiy  eliminated  from  your  receiver  and  let  you  hear  what 
IS  going  on  beneath  those  noises^  all  at  a  very  affordable  price.  It  Is  especially 
effective  at  cancelling  local  computer  nofsCp  electrical  equipment  noise  and 
POWER  LENENOISR  Automatic  BYPASS  when  transmitting.  Can  also  he 
used  as  an  active  antenna.  Unit  requires  12VE)C  @  300mA.  All  mating 
connectors  are  .supplied  with  each  unit, 

Otherfine  JPS  Amateur  Radio  products  include:  NIR- 10  Noise  &  Interference 
Reducer:  NRF-7  General  Purpose  Noise  Reducer  &  Fitter  Unit;  K'lH-I 
Wideband  Noise  and  Tone  Remover;  SSTV-l  DSP  Filler  fOTSSTV;  NF-60 
DSP  SpecU^al  Notch  FlMer.   1 15V AC/1 2  VDC  adapter  available 


JPS  Communications.  Inc. 


"'First  and  Finest  in  DSP  Noise  Reduction 


mmi^. 


TOLL  FREE  ORDER  LINE:  800-533-3819 

We  accep*  MC,  VISA,  Money  Order,  or  Check  (SUS) 

P.O.  Box  97757,  Raleigh,  NO  27624 
FAX:  (919)790-1456   Technical  Info:  {919)790-1048 
CompuServe:  71673.1 254    internet:  jps@nando.net 

Contact  us  for  a  dealer  near  you. 
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Number  18  on  your  Feedback  card 


H   M  numEwr  10  on  your  reeai 

Hams  with  class 


Gamte  Perry  WB3MGP 

Media  Mentors,  tnc. 

P.O.  Box  t3f646 

Ststen  isiand  NY  f  031 3*0006 

Getting  a  Taste  of  Radio 

As  the  delk:ious  aroma  of  broiled 
lobster  walled  down  the  haJtways  o! 
Jntermedlate  School  72  in  Staten  Is- 
land. New  York,  every  child  in  our 
school  wishied  that  he  or  she  couid  be 
in  the  ham  mcSo  piogram.  When  the 
"Eyewitness  News'  television  camera 
arrived,  it  looked  like  a  rock  concert 
crowd  outside  my  classroom  door. 
How  did  Ihts  exdtemer^t  ^t  generat- 
ed? Through  contacts  on  the  radio,  of 
course. 

In  early  fall.  Jim  Wtlmerding 
il4WDC  and  I  worked  out  the  sched* 
ule  for  what  we  beNeved  would  be 
some  exciting  school  contacts  that 
tenn.  Uttle  did  we  know  the  level  of 
GKCftement  we  were  igniting.  Jim  Is  the 
Project  Director  of  the  (stand  Institute 
Schools  in  Rockland.  Maine.  A  dear 
friend  for  many  years ,  Jim  and  i  have 
always  shared  Ihe  philosophy  Ihat  us- 
ing ham  radio  to  stimulate  interest  in 
schooi  curricula  is  almost  always  a  ter- 
rific experience  for  the  students.  Since 
the  Island  Institute  offers  educational 
resources  for  the  14  island  schools  in 
this  scenic  part  of  Maine^  Jirn  knew 
that  ir>troducing  ham  radio  to  the  small 
island  schools  would  be  a  great  edu- 
cational experience  for  those  students, 
and  for  mine  as  welL 

One  of  the  fir^t  small  fishing  islands 
we  spoke  to  was  French  bo  ro.  This  is- 
land has  a  one-mom  schoolhouse  with 
eight  children  in  grades  K-B.  Imagine 
my  trying  to  describe  this  to  my  13 
ham  radio  classes  In  grades  six,  sev- 
en, and  eight  Our  total  school  popula- 
Ibn  Is  1,600  plus.  When  the  children 
firsi  made  radio  contact  they  all  appre- 
ciated the  fact  that  even  though  both 


schoots  were  located  on  islands,  Siai- 
en  Island  was  very  different  from 
Frenchboro  Island.  The  differences 
and  similarities  became  the  focus  of 
most  of  our  contacts  during  tfie  next 
lew  nrK>nths. 

Filling  in  the  Picture 

My  students  came  up  with  ttre  idea 
of  sending  souvenirs,  videotapes  Of 
our  school,  scrapbooks,  and  reports 
about  Staten  Island  arxj  New  York  City 
to  their  counterparts  in  Maine.  I  chose 
a  team  of  students  to  take  vtdeo 
footage  of  our  physical  education 
classes  in  the  gym,  our  assembly  pro- 
grams,  our  shop  classes,  Itw  school 
cafeteria,  and  various  classrooms. 
The  favorite  footage  of  the  children  at 
Jim's  end  seemed  to  be  our  kids 
speaking  with  them  on  the  radk).  They 
also  got  quite  a  dose  of  "culture 
shock"  wtien  they  saw  footage  of  5S3 
sixth -graders  all  having  lunch  logetfver. 
Many  'oohs'  and  °ahhs'  were  reported 
Irom  tx>th  ends  as  a  wonderful  letter 
exchange  t>egan  ijotween  the  iwo 
groups. 

We  have  also  made  contact  with 
four  other  island  schools  in  the  sys- 
tem. My  students  have  had  the  fun  of 
Sfjeaking  with  children  at  the  Longfel- 
low School  on  Great  Cranberry  Island, 
the  Islesfond  School  on  Little  Cranber- 
ry Island,  the  Swan's  Island  School, 
and  Ghet>eague  Island  School.  All  my 
students  got  so  caught  up  with  the  ex- 
dtement  of  the  contacts  each  week 
that  a  spontaneous  outpouring  of  the 
most  wonderful  scrapbooks  began  to 
arrive  in  my  room.  Students  put  to- 
gether scrapbooks  showing  all  the 
fast^ood  restaurants,  supermarkets 
and  movie  complexes  on  Staten  Is- 
land. Several  youngsters  did  a  project 
stiowlng  the  various  stores  and  attrac- 
tions at  the  Staten  Island  MalL  We  col* 
lected  maps,  brochures,  travel  folders 


Phofo  -4.  The  chitdrsn  were  excited  when  the  iobsters  amved  from  Maine^ 


Photo  B.  After  k^}ster  iuncft  ¥ife  went  tmck  to  the  ham  shack  to  t^nk  Jim  snd  his 
stiMienm.  (Biffy  Daddio  at  feft.) 
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and  family  photos  all  depicting  a 
young  child's  Irfe  on  ouf  island  in  New 

Or>e  of  the  best  projects  was  that  of 
two  students  wf>o  vkjeo  taped  a  trip  ir>- 
to  Manhattan  a$  seen  from  the  Staten 
Island  Ferry.  Jim's  kids  were  so 
amazed  to  see  that  the  largest  teny, 
the  Samuel  Newhouse.  carries  up  to 
6,000  passengers.  The  smaller  lenies 
carry  up  to  1.280  passengers  and  40 
vehicles.  The  five-mile  ride  past  the 
Statue  of  Liberty,  Ellis  Island,  the  Ver- 
razarx)  Bridge,  and  other  famous  land- 
mari<s  was  recorded  on  tape  by  my 
students. 

All  the  children's  projects  were 
shipped  out  in  large  cartons  to  Jim  lor 
distribution  amongst  the  island 
schools.  According  to  Jim  and  to  the 
Island  teachers  I  spoke  with,  they 
were  simply  overwhelmed  at  the 
wealth  of  information  collected  by  my 
students  and  fonwarded  to  them. 

Next  began  the  wonderful  recipro- 
cal exchange  between  the  schools. 
Jim  sent  us  photos  of  the  various  is- 
land schools,  along  with  a  videotape 
showing  the  Island  children  on  board 
their  fathers'  fishing  boats.  My  classes 
sat  mesmerized  as  they  watched 
kindergarten  and  first-  and  second- 
grade  youngsters  handling  lobsters 
and  crabs  as  they  explained  how  the 
traps  were  con  si  meted  and  used-  Ail 
the  geography  and  social  studies 
books  about  Maine  could  not  have 
had  the  educational  impact  on  my  stu- 
dents that  the  letters,  books,  tapes, 
and  radio  contacts  did.  They  were 
talking  aboul  things  they  learned  to 
their  other  classes.  Other  teachers  rB- 
ported  back  to  me  how  excited  the 
children  In  the  ham  radio  program 
were  about  wtial  they  were  doing  arvJ 
learning  with  the  ktds  in  Maine. 

Lobster  for  Lur>ch 

Unbelievable  school-wide  interest 
and  excitement  broke  out  when  Jim 
announced  Oh  the  air  one  day  that  he 
would  be  sending  us  six  Uve  Maine 
lobsters.  I  enlisted  the  help  of  Ms. 
Sheiiah  Sukhedeo,  our  home  and  ca- 
reer skills  teacher,  to  do  a  team  teach- 
ing (and  eating)  lesson  with  me.  I 
chose  one  student  from  each  of  my  13 


ctasses  fo  participate  in  the  "Lobster 
Fest/  One  of  my  seventh  graders. 
Billy  Daddio,  volunteered  his  father, 
wfK)  is  a  chef,  to  fieip  us  out.  We  also 
invited  several  parents  from  our  sup- 
poftive  PTA  to  join  us  al  tfie  table. 

The  Maine  Lobster  Promotion 
Council  sent  us  a  carton  of  goodies 
tfiat  really  added  to  the  (estivities  that 
day.  They  seni  lobster  pins,  caps, 
posters^  nutritional  guides,  and  recipe 
books  for  the  children.  They  even  in- 
cluded lobster  crackers  and  an  apron 
for  the  chef.  Ms.  Sukhedeo  and  Mr 
Oaddlo  did  an  incredible  job  showing 
the  children  how  to  prepare  Ihe  lob- 
sters and  then  how  to  cook  them. 
They  were  both  so  knowledgabie  that 
it  became  one  more  incredible  ieam- 
ing  experience  for  rrry  students.  Three 
Children  had  never  seen  or  eaten  lob- 
ster before. 

A  local  restaurant,  Real  Madrid, 
donated  colorful  lobster  bibs  tor 
everyone.  Parents  provided  side  dish- 
es to  have  with  the  lobster,  and  a 
fabulous  table  was  set.  Even  the  pho- 
tographer arwi  reporter  from  our  local 
newspaper  joined  us  for  lunch,  Par- 
ents, our  principal  Ms.  Bari^ara  Glass- 
man,  other  administrators,  teachers, 
and  children;  ail  breaking  bread  to- 
gether as  the  culminating  activity  of  a 
ham  radio  experience  provided  quite 
a  picture. 

After  a  delicious  lunch  prepared  by 
the  students,  we  went  back  to  my 
room  in  time  for  the  TV  cameras  to 
capture  my  children  and  the  prir^cipal 
getting  on  the  radio  to  thank  Jim  and 
Ron  Cote,  the  prmcipal  of  the 
Chtebeague  IsiarxJ  School,  for  sanding 
us  the  lobsters.  We  even  had  a 
chance  to  thank  Mr.  Thomas,  who 
packed  and  shipped  the  lobsters  for 
us.  on  a  later  radkJ  contact, 

I  do  not  krxjw  how  this  radio  experf- 
ence  couW  have  been  any  better  from 
an  educational  and  cultural  point  of 
view.  I  received  "thank  you*  notes  from 
some  of  tf«  parents,  who  assured  me 
that  their  children  would  always  re- 
member the  Lobster- Radio  Day  and 
all  thte  things  they  learned.  Is  there 
anybody  out  there  who  still  doesn*t 
see  the  value  of  ham  radto  in  a  class- 
room? 
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Ijght  oak  or  black  fraiifie. 

•  Send  check  or  money  order  to; 

Amateur  Radio  Excellence 
Box  1551  •Manchester,  NHH33105 
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Never  Say  Die 

Conttnued  irom  page  4 

Into.  Health,  ©ducation,  crime,  enter- 
tainrrtefTt,  the  afts.  and  so  on.  P tease 
note  that  I  have  not  even  hinied  at 
your  going  into  business  making  a 
ham  pmduct.  I  can't  mink  of  anyone 
who's  gonen  rich  selling  a  ham  prod- 
uct. We  hams  are  famous  for  being 
frugaJ.  A  few  hams  have  started  out  in 
th6  ham  busirvess  and  tt>en  gone  on  to 
make  more  commercial  products  with 
success.  Tough  way  to  start. 

Raad  magazines  and  books.  Look 
for  new  icieas  which  can  be  commer- 
cialfzad.  When  I  was  working  as  an 
engir>eer  for  Airbome  Instrument  Lab- 
oratories 1  ran  across  a  chap  who'd  In- 
vented a  great  new  microwave  anten- 
na, I  pointed  out  that  microwaves  and 
audio  had  the  same  wavelengths,  so 
he'd  inadvertently  invented  a  new  kind 
of  loudspeaker,  we  spent  a  summer 
cieveloping  a  prototype,  and  then  I  set 
up  a  company  and  started  making 
'em.  He  stayed  with  AIL 

These  days  I  see  opportunities  for 
new  products  and  services  at  every 
turn.  My  problem  has  been  finding  the 
people  I  can  depend  on  to  follow 
through.  Thane's  just  so  much  I  can  do 
by  myself,  and  then  I  have  to  depend 
on  others.  Thafs  been  a  major  prob- 
lem for  me,  so  I  do  what  J  ei^  ,  .  • 
starling  new  businesses,  getting  them 
goir^g,  ar>d  tt^n  I  tend  to  sell  them  of! 
to  get  out  from  urxSer  the  n^d  to  keep 
managing  them,  which  prevents  me 
front  being  able  to  start  new  business- 
es. I  really  hate  having  to  work  with 
the  fjnar\cial  reports,  whteh  becomes  a 
tull'time  responsibility  by  the  time  you 
have  a  half  dozen  businesses. 

Since  I  cant  do  it  all,  it's  up  to  you 
to  get  off  your  .  .  .  er  .  .  .  couch^  pjt 
down  the  TV  remote,  and  get  busy 
starting  new  businesses.  How  many 
magazines  are  you  reading  a  month? 
Well,  I'm  probably  reading  and  check- 
ing through  several  Irmes  as  many. 
How  many  books  a  rnonth? 

Auto-tdent 

If  you've  been  makirvg  any  effort  to 
learn  about  digital  communications, 
you  have  a  licerkse  to  develop  ttie  new 
products  we'll  be  seeing,  I've  dis- 
cussed  some  of  these  in  my  past  edi- 
torials.  which  you've  let  go  into  one 
eyebail  and  out  the  otr>er.  The  time  is 
fwi  far  off  when  we'E)  be  buikjing  into 
our  rigs  an  already  available  inexpen- 
sive chip  which  witi  identity  our  trans- 
miners  lor  us  automatically.  Tlie  next 
and  obvious  step  is  to  design  (and 
sell)  a  decoding  unii  for  receivers 
which  w\\\  completely  change  amateur 
radio.  This  will  be  an  even  bigger 
change  than  came  about  with  re- 
peaters, where  we  standardized  chan- 
nels and  made  It  possible  to  make 
contacts  with  friends  just  by  listening 
on  one  frequency. 

With  a  receiver  which  can  be  pro- 
grammed to  alert  us  when  someone  is 
calling  us,  we're  going  to  move  into  a 
new  era.  On  the  high  fmquencies  we 


will  be  able  to  have  our  receivers  tune 
IF>e  bands  for  desired  caltsign  prefixes, 
or  for  the  calisigns  of  friends.  We 
probably  shouJd  establish  a  few  calling 
channels  to  be  used  for  initiating  con- 
tacts. When  a  contact  is  m^^  the  op- 
erators would  then  rrxsve  to  an  unused 
frequency  to  carry  on,  freeing  up  the 
calling  channeL 

Now,  you  can  wait  for  all  this  to 
happen,  or  you  can  be  one  oi  the  en- 
trepreneurs who  develops  the  system 
and  collecis  royalties  on  It  from  Itia 
ham  gear  manufacturers.  Or  you 
might,  if  you  have  the  same  defective 
genetic  problem  I  have,  go  into  busi- 
ness manufacturing  the  needed  ac* 
cessortes. 

With  that  kind  of  operation  made 
possible  we  just  might  be  able  to  at- 
tract more  hams  to  our  hobby.  It'll  help 
make  hamming  more  like  using  the 
telephone,  but  with  the  advantage  of 
almost  unlimited  groups  getting  to- 
gether to  talk. 

Another  innovation  which  it  is  about 
bloody  lime  we  started  working  on  is 
duplex  hamming.  Lordy!  Here  we  are 
In  t995  and  we're  still  making  one- 


filed  according  to  subject.  Td  like  to  be 
able  to  answer  questions  I  g^t  over 
Ihe  alf  by  not  just  explaining  some- 
thing, but  also  by  being  able  to  fax  an 
article  of  two  on  the  subject  which  the 
other  chap  will  find  intefBSlirg,  I  krxiw 
that  I'd  be  on  the  air  far  more  often  rf 
we  had  something  like  thaL 

Readers  now  and  then  take  the 
trouble  to  dip  articles  tftey  think  I'd  be 
interested  in,  I  read  a  lot.  but  I  sure 
C0n*i  read  everything,  so  I  really  ap- 
preciate getting  articles  on  cokj  fusion, 
educational  advarM^es,  health  care  ad- 
vances,  bam  radk>,  submarines,  rag- 
time, and  so  on.  Until  we  gel  fax  wont- 
ing with  our  ham  rigs,  use  Sam's  Snail 
MaiL 

Of  course,  once  there's  a  way  to 
swap  clippings,  I'll  have  to  Index  mine 
and  scan  them  in  so  I  can  have  my 
computer  send  them  without  me  hav- 
ing to  find  the  right  file  folder  and  look 
through  for  the  wanted  article.  Oh  well, 
I  have  my  tx)oks,  CDs,  and  my  video* 
tapes  pretty  well  indexed,  so  what's 
one  more  index? 

That  reminds  rne.  Years  and  years 
ago  (1S30S)  one  or  two  of  the  broad- 


"Another  innovation  wtiicti  it  is 
about  bloody  time  we  started  wortdng 
on  is  duplex  hamming, " 


way  transmissions  to  each  other  .  . , 
and  over  to  you.  TTvat's  stupkl  In  past 
©iSltonaJs  I've  discussed  severa]  ways 
of  solving  ih^s,  but  not  one  of  you  has, 
as  far  as  I  know,  bothered  to  do  one 
blessed  thing*  The  telephone  compa^ 
ny  has  been  able  to  provide  duplex 
operation,  even  on  overseas  calls,  for 
over  50  years,  while  we  hams  are  just 
one  small  step  ahead  of  buzzing  each 
other  with  spark  gaps,  using  our 
beloved  Continental  Code,  It  isn't 
Morse  Code  that  we  have  been  using, 
by  the  way  Instead  of  lying  there  on 
the  couch  guzzling  beers  and  smelling 
the  flowers,  some  of  us  would  do  bel- 
ter to  sniff  some  Energine  and  get  a 
move  on. 

V\fhflre'3  Fax? 

Just  because  tlie  Japanese  engi- 
neers  who  have  been  designing  about 
95%  of  our  ham  rigs  haven't  buitt  tn  a 
fax  ^ck  so  we  can  exchange  faxes  is 
no  reason  for  you  to  sit  there  scratch- 
ing your  .  .  er ,  ,  ,  ear.  How  about 
building  a  fire  under  your  soldering 
iron  and  whupping  up  a  drcutt  W9  can 
install  in  our  radios  so  vfe  can  plug  a 
fax  machine  into  our  ngs? 

Wouldn't  you  like  to  be  able  swap 
diagrams,  magazine  anicles,  and  stuff 
like  that?  If  I  see  any  signs  of  activity 
along  this  line  rii  start  the  ball  rolNng 
by  announcing  that  permission  Is 
granted  to  fax  any  pages  from  73  over 
the  air.  This  should  hetp  get  around 
any  possible  copyright  problems  which 
might,  but  are  unlikely  to,  arise. 

I  don't  know  about  you,  but  when  I 
nead  maga2ines  I  tend  to  tear  out  the 
articles  I  find  of  special  interest.  I  ve 
got  two  file  drawers  full  of  this  stuff,  all 


cast  stations  (WOR  was  one)  were 
sending  newspapers  by  fax  at  nighL 
but  it  never  caught  on.  Now  how  diffi- 
cult would  it  be  to  FM  a  broadcast 
band  carrier  (phase-shift)  enough  to 
run  a  fax  machine?  Radio  stations 
could  offer  this  as  an  additional  ser- 
vice, right  along  with  their  normal 
broadcasting.  One  ol  the  things  Tve 
been  hoping  to  find  time  to  do  is  try 
out  a  talk-show  format  for  radio  where 
I  would  discuss  new  music  releases  I 
think  people  would  like,  books,  poems, 
and  discuss  solutions  to  our  major  so- 
cial and  political  problems.  With  a  fax 
system  also  available  1  could  have  the 
listeners  get  faxes  ot  background  ma- 
leriai  on  the  things  I'm  discussing. 
There's  an  awful  fot  of  good  slutf  on 
the  radkJ  that  is  heard  once  and  tost. 

It  wouldn't  be  long  before  we  had 
fax  tuners  which  woukj  check  all  tlie 
kx:a^  radio  stations  for  iaxes  on  mate- 
rial we  program  it  to  pick  up  for  us. 
Our  computers  would  save  it  for  us  to 
check.  We  coutd  then  pnm  it  out  or 
just  erase  it 

Someone  will  probably  develop 
such  a  system  and  make  millions  on 
the  royatiies.  Put  me  down  for  rO%  for 
the  idea,  okay?  I  described  the  first 
laptop  computer  to  a  Japanese  friend 
of  mine.  He  went  to  Kyocera  in  Japan 
and  convinced  them  to  make  it  Just  as 
I  had  described  it  to  him.  He  then  got 
Microsoft  to  do  the  software  Td  sug- 
gested, and  it's  been  Ihe  most  suc- 
cessful laptop  computer  in  history.  No, 
I  didn't  get  any  money  or  even  credit, 
and  my  friend  stopped  talking  to  me 
and  1$  now  a  mutti-millionaire.  When  I 
see  whole  magazines  devoted  to  lap- 
top computers,  I  enjoy  knowir^g  I  had  a 


part  in  their  development.  Oh,  I  know 
laptops  would  have  come  along  any- 
way, so  I  just  played  a  small  part,  Bui  I 
get  satisfaction  out  ol  knowtng  thai 
I've  helped  a  little  to  nwve  the  world 
along  with  cellular  telep hordes,  com- 
puters, musk;,  and  so  on.  How  about 
you,  what  tiave  you  done  so  far?  Do  I 
have  to  come  up  with  the  ideas  for  you 
and  then  push  and  push  to  get  you  off 
dead  center? 

Hefe*s  Another  Ideal 

How  about  inventing  a  simple  pair 
of  roller  skates  thai  can  be  quickly 
stepped  into  ,  . ,  something  like  putting 
on  skis  these  days?  Make  'em  light. 
The  idea  is  to  make  it  easy  lor  people 
to  put  on  the  skates  to  get  around 
town  fast,  and  then  take  them  off 
when  they  pop  into  a  store,  on  a  bus, 
or  the  subway.  People  need  some- 
thing like  this  to  gel  around  our  cities 
quickly  It  would  beat  the  heck  out  ol 
walking. 

Not  everyone  knows  how  lo  skate 
now,  but  if  a  product  like  this  were 
available,  we'd  have  octogenarians 
skating.  The  next  thirtg  you  know  we'd 
see  more  streets  closed  off  from  vehi- 
cles and  lanes  lor  skating.  I  suppose 
we'd  want  both  in-line  and  Itie  old 
flMjr-wheelers.  I  know  t  d  be  right  up 
front  in  line  to  buy  a  pair  and  the 
sho^^  rieeded  to  mate  with  tf>em, 

I  remember  seeir^g  a  TV  segment 
on  the  chap  who  invented  the  in-line 
skates.  He  got  shafted  by  Ihe  manu- 
facturer, so  he's  trying  to  invent  anottv 
er  rtew  product  and  maytie  be  a  litt^ 
smarter  on  the  business  end  next 
time.  If  you  know  where  I  can  get  in 
touch  with  this  chap,  I  have  the  idea 
he  needs  to  make  zillions.  You  oould 
too,  but  I  can't  get  you  away  from 
watching  ball  games  on  TV  and  wast- 
ing what's  left  of  your  life  rag-chewir>g 
on  75m  or  the  local  repeater. 

Your  Qtlier  Legacy 

>tjur  wife  is  probably  used  to  being 
a  "radio  widow,"  mostly  getting  to  see 
the  back  of  your  head  at  the  operating 
table.  But  are  your  kids  radio  or- 
phans? Is  your  family  really  a  one-par- 
ent family?  A  recent  study  showed 
that  the  average  American  lather 
spends  five  minutes  a  day  with  his  ki6^ 
Five  lousy  minutes?  And  then  he 
grumbles  about  family  values  not  be- 
ing taught,  and  wonders  later  why  his 
kJ6  has  'gone  bi^.'  OM,  your  kids  are 
Ihe  most  important  legacy  you're 
going  to  leave  when  you  get  your  trea- 
sured  Silent  Key  award  from  the 
ARAL  You  better  figure  out  some  way 
to  spend  more  time  with  'em. 

Read  to  'em.  Tell  ttrem  stories.  Find 
out  what  problems  they're  having  in 
school,  or  even  with  you.  Be  a  dad, 
not  just  that  guy  sitting  there  at  the  rig 
every  night  telling  them  to  keep  the 
hell  quiet.  The  average  kid  spends 
three  hours  a  day  in  front  of  the  televi- 
sion. That's  a  terrible  habit  to  give 
them  for  life.  Start  early  and  make  TV 
a  privilege,  no!  a  right.  You  might  insist 
that  they  only  watch  videotapes.  In 
that  way  you  can  guide  Iheir  viewing 
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and  noi  let  them  get  ?KX>ked  on  stiipMd 
sitcoms  and  trash  TV  like  Oprah  or 
Geraido  inleAnewing  400-^urKJ  biack 
lesbian  motherB. 

G^r  them  interested  in  reading,  in 
poetry,  in  classical  music.  Metp  them 
learn  skills  such  as  skating,  fee  skat- 
ing, skiirtg.  swimming,  juggling,  tncyde 
riding,  some  magic  Cricks,  building 
electronic  kits,  using  tools,  repairing 
things.  Do  your  children  have  their 
own  desks  and  quiet  place  to  study? 
Do  they  have  a  workbench,  tools,  and 
some  test  equipment?  How  about  their 
own  computers?  And  not  for  games. 
How  about  a  chemistry  set?  How 
about  painting?  What  musical  instru- 
ment are  you  encouraging  them  to 
learn? 

TvB  seen  Novices  o!  foun  and  an 
Extra  Class  girl  of  nine.  Get  your  kids 
going  and  iheyU  be  showing  you  how 
to  handle  packet  traffic  and  make 
satellite  contacts. 

Yes,  I  know  it's  difficult  to  break 
your  own  habit  patterns,  so  wfiy  not  try 
to  spend  10  mfnuies  a  day  with  your 
kid  instead  of  five.  It'll  be  a  start.  My 
father  didn't  spend  five  minutes  a 
month  with  me,  and  I've  never  forgiv- 
en him. 

Well,  that's  enough  lectunng.  Now 
stop  scnewir>g  up.  Start  reading  some 
of  the  books  I've  been  recommending. 
Di6  you  gel  Kinship  With  M  LifB  yet? 
if  your  kids  are  young,  start  reading 
the  Oz  books  to  ttienr  I've  been  want- 
ing to  put  these  all  on  tape  for  kids  for 


a  couple  of  years  now,  but  there  never 
seems  to  be  time,  Tve  got  every  one 
of  L  Frank  Baum's  Oz  books.  Did  you 
see  that  wonderful  TV  movie  they  did 
of  him  a  few  years  or  so  ago?  I've  got 
it  on  tape  so  I  can  see  it  again  now 
and  then. 

J  also  want  to  tape  all  of  Errrest 
Thompson  Seton's  animal  stories. 
They're  fatiulous  and  I've  got  most  of 
his  books.  For  adults  I  want  to  do 
tapes  of  the  Kai  Lung  stories  by 
Emest  Bramah.  His  books  are  terrific. 
Sigh. 

But  then,  as  i  walk  through  my  li- 
brary I  see  book  after  book  that  I  kr^ow 
you  would  en|oy,  Benchley,  Stephen 
Potter.  H.  Allen  Smith,  Parldnsor^.  H'S 
even  worse  wt^en  I  start  going  through 
my  CD  collection.  You  ought  to  hear 
this  . . .  and  so  on. 

Raising  the  best  possible  kids  you 
can  is  not  intuitJve.  You  not  only  h^ave 
Id  overcome  your  own  crummy  train- 
ing by  your  parents  and  the  great 
American  school  system  (which  is  a 
disaster  of  major  proportions),  you  al- 
so have  to  fight  against  the  currently 
entrenched  systems  for  dealing  with 
children.  And  then  there's  the  peer- 
pressure  monster 

I've  covered  much  of  this  in  my 
book  Deciare  War  and  the  updates, 
which  V\\  eventually  put  together  as  a 
second  t>ook.  I  should  do  a  book  just 
on  how  to  raise  the  best  children  you 
can. 

Children,   like   dogs,   are   pro- 


grammed to  please  (called  Instinct), 
but  untess  you  take  the  time  to  give 
them  ttK  training  tfiey  need  and  want, 
they'll  cause  you  and  themselves 
trouble. 

Now,  how  come  your  nine-yeaj-okl 
children  or  grandchikJren  aren't  Extra 
Class  hams?  Why  are  Ihey  dressing  in 
peer-induced  clothes?  Why  are  they 
listening  to  rap  and  punk  rock  instead 
of  classical  music?  Hey,  they're  what 
you've  made  them.  Or  neglected  to 
make  them.  Five  minutes  a  day,  eh? 

No  More  Novices? 

What  do  we  really  need  the  Novice 
Class  license  for  now?  Now  that  we 
have  the  r>o-code  Tech  Dass  license, 
the  only  major  drfference  t«tween  ttiat 
ar>d  the  Nov>ce  Class  exam  is  that  the 
technk:al  questk>ns  are  a  tittle  harrier 

Old-timers  who  predate  U^e  Novice 
license  may  rememt^er  that  the  whole 
purpose  of  the  license  was  to  give 
newcomers  an  easier  way  to  leam  tfie 
code^  The  idea  was  to  s^rt  them  slow 
at  5  wpm  and  let  them  build  up  their 
speed  by  getting  on  the  air  in  the 
Novice  CW  bands  and  build  up  to  13 
per. 

Two  things  have  changed  since 
then.  Two  Important  things.  Important 
enough  to  get  the  FCC  to  reconsider 
the  value  of  the  Novice  license.  Rrst, 
With  !he  value  of  the  code  approaching 
zero  as  far  as  providing  trained  opera- 
tors for  the  mjfitary  in  lime  of  war, 
which  was  one  of  the  original  reasons 


for  maintaining  the  code  requirement, 
tfiere  is  no  vafkJ  reason  for  continuing 
to  demarxJ  that  all  newcomers  develop 
code  skills.  Yes,  until  the  ITU  removes 
the  requimment  for  "a  knowledge  of 
the  code'  we'll  have  to  make  sure  that 
Ik^ensNS  have  that.  But  this  is  futfilied 
by  a  5  wpm  test,  and  I  now  have  a 
booklet  oul  which  explains  how  any- 
one can  pass  the  5  wpm  test  with  less 
than  one  hour  of  training.  Most  people 
can  do  It  In  20  minutes.  (See  the  ad  on 
page  67.) 

The  Continental  Code  (we  don't 
use  Morse)  is  as  passd  today  as  spark 
transmitters.  Oh,  I'm  rvot  putting  CW 
down  as  a  fun  mode.  I'm  just  pointing 
oul  that  It  has  no  practk^al  use  in  the 
workj  of  1995  other  than  as  a  fun  re- 
minder ol  the  tong  past  which  lives  on 
in  amateur  radio  and  Newington. 

Noli  fiat  I  am  not  g<5*ng  to  say  one 
single  word  about  the  effects  of  keying 
a  powerful  transminer  on  and  off  near 
the  human  body  may  have  on  the  op- 
eration of  that  body,  fsior  am  I  gorng  to 
upset  Extra  Class  hams  by  pointing 
out  that  altt>ough  virtually  all  hams  are 
crary,  by  far  the  worst  offenders  are 
Extras.  I  would  never  say  that,  since 
some  of  my  woist  enemies  am  Extras. 

Oh  yes.  the  second  basic  reason 
why  the  5  wpm  Novice  code  speed  is 
stupid.  One  of  the  reasons  millions  of 
potential  hams  have  t>een  kepi  out  of 
the  hot>by  has  been  the  oode  skili  re- 
qutrement.  This  ttegan  to  break  down 
when  the  Novk^e  license  was  initiated. 
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Battery  Packs  and 
MasterGhargers® 


il^ 


SPECIAL 

FOR  THE 
MONTH  OF  APRIL 


10^ 


OFF 

ON  ALL 

ICOM 

REPLACEMENT 
BATTERIES 

LOOK  FOR  MAY'S 
SPECIAL  OF  THE  MONTH 

MONTHLY  OISCOUMTS 
APPUCABLE  TO  END-USERS  OHLY 


NYS  residents  add  BS% 

sates  t33f.  Ma  S4  00  for 
postage  ^nd  shippng 


Prices  and  spedficadons  subject  to  th^ige  without  notice 

W  &  W  ASSOCIATES 

800  South  Broadway,  HicksvIHe,  NY  I! 801 

In  U-S-A  &  Canada  Call  Toll  Free  800-221-0732 

In  NY  State  Call  (516)  942-001 1  ■  Fax  f516)  942-1944 

Worfd  Wide  Distributors  hips  Availabfe,  Please  fnquire 
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Before  that  we  ali  had  to  start  out  at 
13  wpm.  One  thing  we  dldn1  know 
then  was  how  ttie  mind  learns  to  copy 
the  code.  The  system,  from  the  begin- 
ning, was  to  siait  people  off  siow  and 
graduaiiy  buHd  up  their  code  speed, 
Thte  invariably  ied  to  the  mysterious 
and  infamous  10  wpm  ^'plateau/  Sci- 
entists didn't  find  out  until  fairly  recent< 
ty  wnat  was  going  on.  Now  we  know 
Ihat  the  graduated  speed  method  is  a 
m^Jor  bummer. 

As  Tve  expfatned  endlessly  Cweil.  it 
seems  tome  Iha!  it's  been  endlessly, 
but  every  tirrte  I  bring  it  up  at  a  ham- 
fest  talk  it  seems  to  be  a  news  Hash  to 
most  of  the  peopte  present),  when  you 
start  out  leamirvg  ihe  code  the  usual 
system  is  to  team  the  characters  and 
then  listen  for  the  dits  and  dahs.  Dah- 
dii-dit,  Hmmm,  Let's  see,  oh  yes, 
that's  a  0.  In  computer  tenms  you  set 
up  a  look-up  i^M  tn  what's  left  of  your 
mind  after  our  school  system  he^  gut- 
ted most  of  if.  and  compare  ths  dahs 
and  dits  with  this.  The  probtem  here  \b 
that  the  table  Is  on  one  side  of  the 
iMain  and  your  ears  artd  hands  on  the 
other.  The  brain  was  probably  de- 
signed that  way  to  aifow  us  to  play  the 
piano  and  other  musical  instruments 
without  having  to  think  alxjut  every  fm- 
ger  movement.  And  to  type. 

When  the  bratn  reaches  Its  clock 
speed,  which  is  about  10  wpm,  that's 
all  there  is  folks.  Plateau.  Now  you 
have  to  start  all  over  and  learn  the 
code  as  you  should  have  in  the  first 


place,  letting  your  fingers  write  or  type 
the  characters  when  you  hear  the 
code  patterns.  No  thinking  allowed. 
Thinking  just  stops  everything,  as 
you've  probably  noticed  when  you 
miss  a  character.  Then  you  miss  a 
bunch  before  you  get  back  on  auto- 
matic 

In  view  of  this  understanding  of 
how  the  brain  worlcs,  you  can  see  that 
the  Novice  5  wpm  test  as  a  way  to 
help  newcomers  get  up  to  13  wpm  is 
not  just  totally  unscientific,  tfs  stupid 
and  defeating  to  the  whole  purpose  of 
the  license  dass. 

So  let's  do  away  with  it.  Its  causing 


technical  exams  for  Techs  and  Gener- 
als and  thus  be  able  to  dump  the  Tech 
license.  About  the  only  use  for  the 
code  these  days,  as  I  mentioned,  is 
as  a  fun  mode  for  hams.  So  let's  let 
the  hams  who  want  to  use  CW  do  it 
and  stop  using  the  code  copying  skill 
as  a  way  to  keep  this  an  exclusive 
hol>by.  What  do  I  have  to  do.  bring  a 
class  action  tawsuli  on  behalf  of  the 
general  public  against  the  FCC  and 
the  ARRL  to  break  this  (ink  with  the 
distant  past? 

With  us  using  about  D.I 3%  of  our 
allocated  frequencies,  and  with  our  vir- 
lually  unused  ham  bands  the  ones 


"So  let's  let  the  hams  who  want  to 
use  CW  do  it  and  stop  using  the 
code  copying  skiil  as  a  way  to  keep 
this  an  exclusive  hobby," 


newcomers  endless  misery  and  is  do- 
ing the  hot>l)y  serfous  hann.  When  you 
look  at  rt  in  this  perspective  the  Novice 
Class  offers  zen^  t>enefits  and  is  sen- 
ousty  damaging  to  amateur  radio. 

Combinfng  the  Tech  and  Qerteril 
Class  Licenses 

Just  as  there  is  no  rational  mason 
for  the  Novice  license,  there's  also  no 
good  reason  in  I9g5  for  demanding 
the  1 3  wpm  test  tor  the  General  Class 
license.  So  let's  reinstate  the  same 


which  promise  the  most  value  for  us  tn 
the  future H  we're  goir^  lo  be  big  losers 
if  we  don't  get  in  some  youngsters  to 
help  populate  our  empty  barxis.  With 
the  average  ham  age  being  \n  the  50s. 
you  know  as  well  as  I  do  that  few  of  us 
older  hams  have  the  gumption  or  the 
time  to  pioneer  new  bands  and 
modes. 

The  fact  is  that  amateur  radio  paid 
back  the  public  for  the  use  of  our 
bands  when  the  average  ham  age 
was  En  the  20s  and  30s«  and  since  the 


League's  Incentive  Licensing  brain- 
storm 30  years  ago.  we  haven't  been 
worth  beans  as  far  as  our  contribu- 
tions are  concerned.  We've  almost 
stopped  inventing  and  pioneering. 
That  takes  youngsters. 

Why  the  Extra  Class  Lkensa 
Today? 

20  wpm  code?  Give  me  a  breakl 
For  wt%at?  For  a  few  lousy  kHz  of  en- 
elusive  CW  and  phone  bands.  Big 
deal,  25  kHz  on  75.  40.  20.  and  15 
meter  phone.  And  ditto  for  CW  on 
those  barnJs.  Let's  cut  out  this  elitist 
baloney.  Td  eventually  like  to  see  one 
class  of  ham  license,  as  I've  men- 
tioned before.  Plus  I'd  like  to  see  us 
expeHment  with  removing  mode  dis- 
crimination on  a  band  and  see  il  it 
helps  or  hurts  us.  In  the  meanwhile, 
let's  take  an  Intenrrediate  step  and 
combine  the  Extra  and  Advanced 
Class  licertses.  We  can  do  that  by  get- 
ting fka  of  the  20  wpm  code  lest  and 
iisir>g  the  cunent  Extra  Class  technk:al 
test-  This  is  supposed  to  be  a  techni- 
cal hobby,  right?  Well,  lei's  make  it 
that. 

We  coukJ  rename  Itie  Novice-Teoh- 
General  Class  license  Class  B,  or  Pe- 
on Class,  and  the  Advanced-Extra  as 
Class  A,  or  Elite  Class ^  Just  kidding, 
Sorta.  And  if  there  aie  any  militant  po* 
titical  oonectness  jerks  out  there  who 
object  to  me  using  the  wond  peon,  go 
jump  in  a  nearty  lake.  Or  a  remote 
one, 


here  /s  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controflers 
with  REAL  SPEECH! 


No  other  repeaters  or  controtlers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasteriM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  ^(508)  372^3442 
FAX:  J«f(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 

23  eiifi  Partii  Grovelanilr  MA  01834 


Create  messages  j  ust  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  mennory.  Perfect  for 
ennergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 
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Number  10  on  your  Feedback  card 


Special  events 


Ham  Doings  Around  the  World 


Lis^ogs  am  fme  of  charga  as  ^3ac&  pe/mfts.  Piease  send  us  your  Spedat  EvBnt 
two  months  in  atfvance  0/  the  issue  you  ¥mnt  ft  to  appear  m.  For  exan^,  if  you 
want  ft  to  appear  in  the  April  issue ,  we  should  receive  it  by  October  3t, 
Pfovide  a  dear,  concise  summary  of  the  essential  detatis  atxxst  your  Special  Event. 


Ami 

COtUUBUS,  \H  The  Columbus  ARC 
Hafnfest  will  be  Held  at  Bartholomew 
County  4-H  Fair  Grounds,  Family  Arts 
BIdg,,  State  Road  11,  &AM^2  PM.  Set- 
up Fri.,  Mar,  31  St.  6  PM-10  PM.  Talk-In 
on  1 46.790/, 190.  Make  reservalions 
through  fi/tarfon  Winterberg  WD9HTN, 
11941  IV,  Sawmill  Rd..  Coiumbus  IN 
47201,  Tel.  (812)  342^4670. 
LEBANON  PA  The  Appaladiten  A.B. 
Group  will  hosi  a  H am f est/Computer 
Show  at  Lebanon  Fairgrounds,  starting 
at  d  AM.  VE  Exams  begin  promptty  at  9 
AM  {gather  at  @:30  AM);  pre  reg  re- 
i|uested.  Lateness  will  resuH  in  cJisqiiafi- 
icalion,  A  fee  payable  to  "AARG'  w\\\ 
be  coHecled  a1  tt^e  Exam.  Please  bring 
original  and  a  copy  of  your  current  Ih 
cense,  and  two  forms  of  LO.  Registra- 
tion deadline  Is  Mar.  1st.  Contact  Bo^r 
Engie  WN3U,  979  Radio  Rd.,  BUza- 
beimowr\  PA  17022.  Tel  (7t7}  367- 
2230.  Talk-Jn  on  146,04/64.  Send 
Check  for  Flea  Market  reservations  to 
AARG,  105  Walnut  St.,  Pine  Grove  PA 
t?963,  Tel.  (717}  345-3780;  or  Lanny 
Hoffman  KD3TS,  337  W.  t9m  St.. 
Lebanon  PA  17042.  Tet^  (717)  274- 
2148. 
,  LONGMONT*  CO  The  annual  LAR- 
OFEST  will  be  sponsored  by  the  Long^ 


fiiont  ARC,  d  AM-3  PM,  at  Boutder 
County  Fairgrounds,  Hover  and  Nelson 
Rds.  VE  Exam  at  1  PM.  Talk-in  on 
147. 27/. 87  and  146,52.  Confact  Randy 
Stevens  NONMD,  5280  Cypress  Dr., 
Boulder  CO  80303.  Tei  (303)  499^ 
1106. 

ROCHESTER,  MN  The  Rochester 
ARC  will  sponsor  their  18th  annual 
Rochester  Area  Hamfest/Computer  & 
Electronics  Show.  VE  Exams.  Flea 
Market.  Speakers  and  programs.  Con- 
tact Rochester  ARC,  Attn.:  frank  In- 
gram NOMXN,  1627  5th  Ave.  SE. 
Rochester  MN  55904.  Tei.  (507)  28S- 
656S. 

SPOKANE,  WA  The  Eastern  Washing- 
ron  SECTION  Hamfesl  and  Computer 
Show  will  be  hekj  a!  Spokane  interstate 
Fairgroiinds,  N.  404  Havana.  The  In- 
land Northwest  Hamfest  Assn.  will 
sponsor  this  event  9  AM- 5  PM.  Setup 
FrL,  Mar,  31st,  9  AM-6  PM.  VE  Exams. 
Seminars.  Contact  Warren  Ketsey 
KJ78B,  S.1405  Crestline,  Spokane  WA 
99203.  TbI.  (509)  534-8443. 

APRS 

FERGUS  FALLS,  MN  The  Lake  Re- 
gion AC  wiil  sponsor  their  8th  annual 
ARRL  affiliated  IHamfest,  8  AM-3  PM,  at 
the  Hocky  Arena,  Otter  Tail  County 


Fairgrounds.  Set-up  FW,.  Apr,  7tf|.  at  4 

PM.  VE  Exams,  ARRL  Forum,  MARS, 
Packet.  Talk4n  on  146  040/. 640.  Please 
contact  Wm.  Morgan,  Ht.  6  Box  43, 
Fergus  Falls  MN  56537. 
GREEN  BAY,  Wl  A  Ham  Radio  & 
Computer  Flea  Market  will  be  held  at 
Ashwaubenon  H.S.,  2391  So.  Ridge 
Rd.  Sponsors:  Ashwaubenon  H.S.  Tech 
Club  and  Brown  County  ARES.  Set-up 
Apr.  7th.  7  PM-10  PM.  VE  Exams;  reg- 
ister S  AM-9  AM.  Talk-in  on  147.075(+). 
Contact  Chad  Stites  N9PAY,  2171  Bar- 
berry in..  Green  Bay  Wl  54304.  Tet. 
(414)   494-2936:   Or   Lisa   KolbUSZ 

N9VJU  520A  Columbia  Ave.,  Green 
Bay  W!  54303.  Tet.  (414)  497-1807. 
JOPtIN,  MS  The  Joplin  ARC  will  hold 
HAMFEST  '95  a!  the  John  Q.  Ham- 
mons  Trade  and  Conveniion  Cenier, 
3615  S.  Rarvgeline  (adjacent  to  the  Hol- 
iday Inn).  Time:  8  AM-3  PM.  Set-up  at 
6:30  AM.  ARRL  Exams  at  1030  AM 
(pre-reg.  not  reqlred).  Bring  original  cur- 
rent license  or  CSCE,  copies  of  license, 
and  a  photo  iD.  Talk-in  on  147.210{+). 
For  reservations  and  info,  call  Larry 
Hendrix  WBOOYU.  (417)  732-5848 
eves.,  or  Andy  Gabbert  KAOTUD.  (417) 
673-8371.  Address  mail  order  requests 
for  tickets  to  ATTN:  HAMFEST  95, 
Joplin  ARC,  PO.  Box  2983.  Jopitn  MO 


64803  Must  be  received  by  Apf.  1st 
PORTUVNO,  ME  The  Poniand  (Maine) 
Amateur  Wireless  Assn.  will  sponsor  a 
Hamfest  and  Efectronics  Flea  Market, 
at  the  Univ,  of  Southern  Maine,  Sullivan 
Gymnasium,  on  Falmouth  St.  Doors 
open  8  AM-1  PM.  Set-up  6:30  AM-8 
AM.  VE  Exams  11  AM.  Talk-in  on 
146. 73/. 13.  Contact  Marty  Feeney 
K10YB,  (207)  772-16BB. 
WEST  ORANGE^  NJ  A  Hamfest  will  be 
held  by  the  Irvington-Roseland  AC.  8 
AM-2  PM,  at  West  Orange  H.S..  600 
PJeasant  Valley  Way.  Sei-iip  6:30  AM, 
Talk^in  on  W2QR  Rptr.  147.415^1 46.415: 
146,520  simplex.  CafI  Jim  Howe 
N2TDL  Of  Liz  Howe  N2WGH,  at  (201) 
402*^)66. 

APRS 

FRAMINGHAM,  MA  The  Ftamingham 
ARA  will  ho^d  its  Spring  FJea  Market 
and  VE  Exams  at  Framingham  H,S,.  A 
St.  Doors  open  9  AM  for  early  bird  buy- 
ers and  10  AM  to  all  buyers.  Set-up 
starts  at  8  AM.  To  reserve  tables,  con- 
tact Lew  Nyman  K1AZE,  (508)  879- 
745$.  Send  check  payable  I0  FARA^ 
PC  Box  3005,  Frammgham  MA  01701. 
Ta!k-in  on  147.15  Rptf. 
RALEIGH,  NC  The  Raleigh  ARS  will 
present  its  23rd  Hamfest/Compulef  Fair 


[3l9!D2D!!t9  ^s^ 


WB8ELK/b 


I  ri  r  I. 


VIDEO  I.D.  BOARD 


•Custom  Graphics  with  your  Call  Sign 
'4  Screens  (2  Hi-res/2  color  bar) 
-12  VDCOperation 

•Instant  Video  ID 

•Video  Relay  for  switching  in  Uve 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-prograrnmed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T,R.  77  -  Findlay.  OH  45840 
(419)422-8206 

ELICTRONICS 


WbRSK 


12536  TA  rt 
Fin  Hag.  DH  ISfilO 
!;4Jii 


EI9LVB-WB9ELE     ^  KA&4.V     @ 
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Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  8IOOOA  is  a  thoroughly  engineered,  portable,  insertion  type  wattmeter 

designed  to  measiire  both  FWD/RFL 

C.  W,  power  m  Coaxial  transmission  lines. 

SiDOOA  is  comprised  of  a  built-in  line 
section,  direct  reading  3-scale 
meter  protected  by  a  shock-proof 
housing.  Quick-match  connectors, 
plus  a  complete  selection  of  plug-In 
elements,  gives  the  FRONT  RUNNER 
reHabiiily,  durability,  flexibility 
and  adaptability  with  a  two  year 
warranty. 

Contact  us  for  your  nearest 
authorized  Coaxial  Dynamics 
representative  or  distributor  in 
our  world-wide  sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 

Cleveland,  Ohio  44135 

216-267  2233 

t-eOO-COAXlAL 

FAX:  216-267-3142  --5-     Bee  Us  At  Dayton  -  Booths  401  &  402 

Service  and  Dsfyendability, .  .A  Part  of  Every  f^oduct 
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In  the  Jtm  Or^tiam  BIdg.,  NCS  Fair- 
grounds, e  AM'4  PM.  ARRL,  MARS, 
ARES.  NTS.  OX,  and  more,  Pre-reg. 
ve  E3£amsyAA4MY.  (919)  &47'$512. 
Hamfest  contact:  fkjifin  Ransom  NF4P, 
142i  Parks  Vtli.  fl«f..  Zebuion  NO 
27597.  Tei  (9W)  269^4406.  Taik-in  on 
146,04;  .64. 

ROCKFORDi  [L  An  Electronics  Expo  &. 
Ham  Festwill  be  held  8  AM-1:30  PM  by 
the  Rockford  ARA.  Set-up  5  AM,  Loca- 
tion:  Rockford  Metro  Centre,  300  Elm 
St  Talk-in  oo  t46.0l/.6l,  VE  Exams, 
Flea  Market.  Ham  Gear,  Computers* 
Software,  Electronics  Commercial 
Booths.  Write  to  RAHA,  P.O.  Box  3465, 
Bockford  /t  B112B,  or  call  Wayne  or 
Fay.  (815}  397^6027. 

API!  15 

GOOCHLAND,  VA  The  3rd  annual 
S.M.A.R.T  Swapfest  wilt  be  held  at 
Goochland  Couflty  Fairgrounds,  RT 
522  a  632,  a  AM-3  PM.  VE  Exams  at 
Noon.  Talk-In  on  53.06{')  and 
147.27(+).  Contact  Buddy  Travis 
KA4NNN,  (703)  894-0406.  Sponsor: 
Six  Meter  A.R.  Team, 
MUSKEOON,  Ml  The  Muskegon 
County  ARES  and  RACES  organ izatwn 
will  condyct  a  HAMFEST  and  VE  Ex* 
ams  at  the  Pulaski  Lodge.  671  Putaski, 
off  Henry  Sl.  &  AM'2  PM.  Talk-in  on 
146.82  (-),  Con  lac!  Greg  Hoffman 
NBRXB,  P.O.  Box  5313,  North 
Muskegon  Ml  49445.  TbL  (6W)  759- 
8786. 

APR  16 

CAMBRIDGE,  MA   The  MIT  Electron- 


ics Research  Soc.,  the  MIT  Radio  Soc., 
and  the  Harvard  Wireless  Club  will  hold 
a  Flea  Market  9  AM-2  PM  at  Albany 
and  Main  St.  Set-yp  at  7  AM.  For  info 
and  reservations  call  (61 7^  253-3776. 
MaH  advance  reservations  before  trie 
5th  to  WIQ^L,  RO.  Box  3970B2  MtT 
BR.,  Cambridge  MA  02139-7082.  Talk- 
In  on  146,52  and  449.725/444.725  pi 
2A,W1XMyRptr. 

APR  22 

CLARKtfON,  WA  The  5th  Annual 
Lewis-Claifc  Kamfest/Computer  Fair  will 
be  held  3  AM*4  PM  at  Walla  Walla 
Comm,  College  (Clarksion  Center 
Campus),  West  End  Bridge  St.  Flea 
Maritet,  Seminars.  VE  Exams.  Conlact 
Ken  Anderson  KB7fAW,  B40  Grelie  Dr., 
LewistOfl  iO  83501.  Iff/.  (20$)  743-9569 
days:  or  (208)  743-1074  eves.  Talk-in 
on  146,36/-96, 

TALLADEGA,  AL  The  Talladega  RAG 
Will  present  their  '^TRACFEST"  at  the 
islatH  Guard  Armory.  Doors  open  at  9 
AM.  VE  Exams  10:30  AM,  Flea  Market. 
Contaci  JT  Msrtin.  4181  Aftisort  Mill 
Rd.,  TBitadega  AL  35160.  Tel.  (205) 

362-0473;  Of  call  Urida  PetUS.  (205) 
362-5212. 

APR  23 

BOOTHWYN,  PA  The  Penn-Oel  ARC 
will  hold  their  annual  Hamfest  8  AM-2 
PM  at  the  Nur  Temple  on  Route  13  In 
New  Castle  DE,  Setup  at  6  AM,  Talk-in 
on  147.225W  or  224,220/Rptr,  Tables 
by  reservation  only,  with  payment  to 
Penn-Del  Hamfest  95,  PC  Box  1964, 


Boattiwyn  PA  19061.  VE  Exams;  regis- 
tratk>n  9  AM,  ARRU  Fofum  11  AM.  Con- 
tact Hal  Frantz,  (302)  79&-7270, 
PfTTSFlELD,  MA  The  Northern  Befk- 
shire  ARC  will  ho^  an  indoor-outdoor 
Hamfest/Flea  Market  at  Taconic  N.S., 
Valentine  Rd,.  8  AM-2  PM.  Setup  7  AM. 
VE  Exams  9:30  AM.  walk-ins  ok.  Talk- in 
on  146.91.  Contact  Chuck  iowery 
NZ1Z,  (413)  447-8377 
SULUVAN,  IL  A  Hamfest  will  be  held 
by  rhe  Moultrie  A.R.  Klub  at  the 
Moultrie/Douglas  County  Fairgroifftds 
(near  me  Arthur  H.S,)  in  Arthur  IL  Set- 
up Sat.,  Apr.  22nd  Noon-4  PM;  Sun,.  6 
AM^  AM.  Payment  for  Flea  Market  ta- 
bles must  be  received  in  advance. 
Send  reservations  to  M.A.R.K.,  PC. 
Box  9t  Lovington  IL  61937;  or  cati 
Ralph  Zancha  WC9V,  (217)  873-5287, 
evBS./wkends.  VE  Exams  by  pre- re g. 
oniy.  9  AM-Noon-  Deadline  Apr,  I8th. 
Talk-In  on  146. 055/. 655  and 
449.275/444.275. 

APR2S 

KETTERIf*G.  OH  The  Southwest  Ohio 
Chapter  of  the  Qyarter  Century  Wire- 
less Assn.  will  hold  its  19^5  Annual 
Banquet  at  Alex's  Continental  Restau- 
rant. C.O.D.  bar  at  7  PM;  Banquet  at 
7:30  PM.  Program:  'Keys  to  the  Suc- 
cess of  the  Wright  Brothers."  Resen^a- 
tlon  deadline  Apr  26th,  QCWA  member- 
ship not  a  requirement.  For  tickets 
($15.00  ea.)  mal<e  check  payabie  to 
Robert  L.  Dingle,  Treas.  Chapter  9,  and 
mail  to  1117  Big  mi  Rd.,  Kettering  OH 
45429^1 20  h 


APR  30 

SACRAMENTO.  CA  The  Student 
ARC  of  Calif,  State  U.-Sacramenio  will 
sponsor  a  Swapmeet  on  the  campus  lo- 
cated at  US  50  and  Howe  Ave.,  7  AM- 
Noon.  Setup  at  6  AM.  Talk-in  on 
145.230  (-dup  PL  162.2).  For  info  call 
Gary  Webbenhurst  KC6URB,  (918} 
381-6602  eves. 

MAY  6 

DULUTH,  MN  The  Arrowhead  RAC  will 
hokJ  it's  annua!  Swapfest  9  AM-2  PM  at 
the  Mum  Purpose  Bidg.  at  the  Head  Of 
TTie  Lake  Fairgmunds,  4700  So.  Towef 
Ave.  (HWV  35),  in  Superior  Wisconsin. 
Ham  and  Computer  Gear.  Talk^in  on 
146.34^.94  MHz.  For  info  Or  dealerA^en- 
dor  space,  contact  George  Mead 
KAOBUM,  4152  Ugstad  Rd.,  Duiuth  MN 
55811-3620.  TeL  (218)  729-6832. 
GREENVILLE,  SC  The  BJue  Ridge 
ARS,  Inc.  wKI  hold  their  Hamfest  at  the 
Anderson  County  Fairgrounds,  8  AM-5 
PM,  Walk-in  VE  Exams  at  12  Noon  at 
Anderson  Coilege,  Talk*in  on 
l4a,0l/.6l  or  146.22/-82,  Contact  Jeff 
WA4EFT  or  Kay  Borke  KE4NHX  at 
(803)  967-3284  or  e-mail  10 
bofke& aol.com,  or  mail  lo  403  Aster 
Or,,  Simpsomifie  3029681. 
OWEGO,  NY  Southern  Tier  ARC  will 
hold  the  Southern  Her  Hamfest  B  AM-4 
PM  at  Man^in  Park  Fairgrounds,  Rte. 
17C  and  Exit  64.  They  will  also  host 
their  36th  annuai  Banquet  VE  Exams, 
Seminars.  ARRL  Forym,  Flea  Mafkets, 
and  more.  Talk-in  on  146. 16/. 76  Of 
146 .52/. 52.  Contact  STARC,  PO.  Box 


FT-5100 

Dualbancj  FM  Mobile  Transceiver 
With  94  Memories 


FT-900AT 

Compact  HF 

Mobile  With 

Snap-Off 

Remote  Panel 


Performance  without  compromise. 


SM 


FT-530 

2M/440MHZ  Handheld 
With  4  Power  Levels 


FT-51R 

2M/440MHzHTWith 
Scrolling  Instruction  Menu 


HAM  STATION 


P.O.  Box  6522 

220  N.  Fulton  Avenue 

Evansville,  IN  47719-0522 

Store  Hours 

MON-FRI:  8AM  -  5PM 

SAT:  SAM  ^  3PM 

CENTRAL  TIME 

SEND  SI. 00  FOB  NiW  AND  USED 
EQUIPMENT  SHEETS 

WARRAMTY  SERVICE  CENTER  FOR: 
ICOM,  KENWOOD,  YAESU 

FOR  SEVICE  INFORMATION  CAU 

(at  2)  422-0252 

MONDAY  -  F  At  DAY 


.  V^' 


FT-5200  FT-2500M 

Dualband  FM  Mobile  With  Two  Meter  Mobile 

Quick  Release  Front  Panel  With  3  Power  Levefs 

LARGE  SELECTION  OF  USED  GEAR  TELEPHONE  OR  USE  BBS  812-424^3614 


TtHMS: 

Prices  Do  Nol  lictude  Sblppli^. 

Pfiee  and  Avaptabtrty  Suliject  to 

Chi  IIU6  Without  MotiK 

Most  Orders  Shipped  The  Eam«  Psy 

COD'S  WQicome 


VI 


0 


ORDERS  &  PRICE  CHECKS 

800-729-4373 

NATIONWIDE  &  CANADA 


LOCAL  INFORMATION 


812-422-0231 


FAX  812-422-1253 


CIRCLE  131  ON  HEADER  SERVlCe  CAflO 
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70a^,  Encfmtr  NY  f  $761-7082. 

IIAY&-7 

ABILENE,  TX  The  Key  City  ARC  will 
sponsor  \f%e  ARRL  West  Texas  Section 
Com,  and  Mamfest  at  ttie  Abilene  Civic 
Center  from  8  AM-5  FM  Sat.,  and  rrom 
9  AM -a  PM  Sun.  VE  Exams.  Pm-reg. 
for  tables  before  May  2nd.  Talk- in  on 
146.16CI/.760.  Contact  Peg  Richard 
KA4UPA,  1442  Laksside  Dr.,  Abil&ne 
TX  79602.  Tel  (915)  672-8889. 

MAY  7 

BEMIDJI,  MN  The  Paul  Bunyan  ARC 
Of  Bemidjj  wiH  hold  its  annual  Harr^fesl  8 
AM'3:30  PM  a!  the  Bemidjj  Eagles 
Club.  VE  Exams:  Coolact  Gumee 
Bfidgmen  W&m  (218)  243^2002,  Rea 
Market:  Contact  Dave  Peterson 
NOOHL,  (2f8)  75t23U  or  George 
Welte  NOWBU  (218)  75U293t.  Tatk-in 
onl46t3/.7a 

WARMINSTER,  PA  The  21st  annual 
Hamfesi  of  the  Warminster  ARC  will  be 
held  at  the  Middletown  Grange  Fair- 
grounds, Penns  Park  Rd.,  Wrig^ltstown 
PA,  Setup  at  6  AM.  Open  to  the  public 
at  7  AM,  Talk-in  on  1 47.69/ .09  Rptr.  and 
146.52  simplex,  VE  Exams  at  11  AM. 
Pre-reg.  at  10:30  AM;  bring  original  and 
copy  ot  present  licence  aridyor  certifi- 
cales  of  successful  completion  (if  any), 
two  forms  of  ID.  and  $5.95  exam  fee. 
Novice  class  exams  are  free.  Co  mad 
Woody  Woodside  N6XES,  &B5  St. 
Davids  Ave.,  WarminslerPA  18B74.  Te/. 
(215)  672-&4B2,  9  AM-9  PM 
YOKKERS,  NY  A  Giant  Electronic 
Flea  Market  will  be  tieki  at  Lincoln  H.S., 
Ki^eelamJ  Ave.,  9  AM-3  PM.  Setups  at  7 
AM.  Sponsor:  Metro  70cm  Netwofk.  VE 
Exams,  For  registrations,  caft  Otto  Su- 
piiski  Wd2SLQ.  (914)  969-1053.  Talk-in 
on  440.425  MHz  PL  156.7;  223.760 
MHz  PL  67.0;  146.910  H7;  and  443.350 
MHz  PL  1567,  Mail  paid  reservations 
to  Metro  70  CM  Network,  S3  Hayward 
St.,  Yofikers  NY  W704. 

SPECIAL  EVENT  STATIONS 

APRS-7 

DAN8URY»  CT  The  1995  Connecticut 
QSO  Parly  will  t>e  sponsored  by  the 
Candlewood  ARA,  2000Z  May  6th^ 
200Q2  May  7th,  witfi  a  rest  period 
0400Z-12002:  CW:  40  kHz  up  from  tow- 
er barid  edges;  Novices  25  kHz  up  from 
low  end.  Phooe:  1.860,  391 5,  7,280. 
14.280,  21.380,  28.380.  VHF:  50,150. 
144.200.  146.580.  For  operating  ruies 
write  with  SASE  to  CARA,  P.O,  Box 
3441,  Dantury  CT  06813^3441,  USA. 

APR  8-9 

CALIFORNIA  O.OX  As  part  of  ttie 
Dept.  of  Transportation's  Centennial 
(1895*1995)  events,  volunteer  mem- 
bers  of  Headquarters  and  the  12  Dis* 
trici  Caftrans  Auxiliary  Radio  System 
(CARS}  Staliofis,  using  various  calf 
signs,  will  be  operating  from  16002- 
OtOOZ  Apr.  8-9.  Operations  will  be  in 
the  General  portion  of  the  10,  15.  20, 
ami  75m  bands  Btid  Novice/Geoeral  of 
the  40m  band  2  meter  voice  contacts 
Oft  146.52  simplex,  and  packet  on 
145.05  MHz.  A  commemorative  QSL 
card,  with  special  postal  stamp  cancel- 
lation will  be  available  for  cor^tacls 
made.  For  info,  call  Carol  Duiay 


N6WCV,  (916)  B54-S$$4. 

APR  12-13  A  15 

HYDE  PARK,  NY  The  FrankJin  D.  Roo- 
sevelt Presidenftal  Library,  in  commem- 
oration of  the  SOth  Anniversary  of  ttie 
death  of  President  Rooseveft,  is 
pfeased  to  announce  that  the  Pough- 
keeps ie  ARC  will  set  up  a  wofkirtg  irrter- 
nat'l  radio  station  and  historical  enchlbit 
at  the  presidential  library  in  Hyde  Park 
NY,  Operations  will  commence  on  Wed. 
Apr.  12th  at  1300Z  and  continue  until 
Apr.  13th  at  0100Z.  Operations  wilt  also 
be  on  Apr,  15lh  1300Z-2100Z.  Station 
W2CVT  is  planning  to  operate  on  or 
near  the  following  frequencies  (MHz): 
7.045,  7.175,  14,045,  14.245,  21.045, 

21.310.  146.550*  and  on  the  YCCC 
Packet  Cluster.  For  a  certificate  and 
QSL.  SASE  to  Heft)ert  S¥^eet.  6  Co^&y 
Rd.,  Hyde  Park  NY  12538,  USA. 

APR  17 

SOMERSET,  PA  The  Somerset  Counly 
ARC  will  operate  Station  NJ3T  from  the 
Somerset  County  PA  Courthouse,  in 
celebratkin  of  the  founding  of  Somerset 
County  200  years  ago.  Operations  will 
be  from  10  AM -5  PM.  Listen  for  them 
on  the  lower  50  kHz  of  the  General 
class  phone  bands  on  40m  10  AM-1 
PM;  and  20m  1  PM-5  PM;  also  14.105 
Packet  the  erMire  time.  For  a  QSL  card, 
send  QSL  and  SASE  1o  James  Crowiey 
NJ3T,  RD.  5,  Somerset  PA  15501, 
USA 

APR  21-22 

KIMBERLING  CUYp  MO  The  Kimber- 
ling  ARC  will  operate  NQOG  1600Z- 
2100Z  on  the  fewer  portions  of  the  10, 
20,  and  40m  bands.  Their  CW  station 
will  be  on  14030-40  and  7125-50  Apr 
21st  and  22nd,  to  celebrate  the  Inaugu- 
ration of  Kenny  Rogers  SHQW80AT, 
the  "Branson  Belle-"  For  a  certificate, 
send  an  SASE  to  KARC,  PQ.  8ox 
1171,  Kimtmrting  City  MO  65686,  USA, 

APR  22 

BELLEVUEp  NE  The  BeTlevue  ARC 
will  operate  WOWYV  from  11002-2300Z 
10  celebrate  Vhe  35th  Anniversary  of  the 
founding  of  tfie  Club,  SSB  operation  wilt 
be  in  the  tower  phone  portion  of  the 
General  40,  20.  and  I7m  bands,  and  if 
propagation  permits,  in  the  Novice  por- 
tion of  ttie  tOm  phone  subband.  CW 
operation  wllf  t)e  In  ttie  Novice  portion 
of  the  40m  band.  For  an  unfolded  cer* 
tificale,  send  your  QSL  card  with  con- 
tact number  and  a  large  9"  x  12"  SASE, 
to  Belle  vue  ARC.  c/o  Larry  Bat  fey 
WOPYA,  1110  Uf}COlf)  Rd.,  Believue  NE 
68Q05,  USA. 

CORWALL,  ENGLAND  In  celebratbn 
Of  Marconi  s  birthday,  the  Cornish  RAC 
will  sponser  over  25  SE  Stations  repre- 
senting ihe  locations  of  eariy  Marconi 
experiments  and  transmitting  stations, 
inctuding:  CTlTGM,  OAOIMD.  EJ2fMD. 
EI4IMD,  and  many  more.  There  will  be 
a  certittcaie  for  working  12  stations.  For 
more  details,  contact  G4USB& 
GB4AKEJf44.GBR.EU  or  the  Cornisi} 
RA.C.,  Box  too,  Truro  TRi  tRX,  Com- 
walh  England. 

Am  22-23 

TULSA,  OK  The  Tulsa  ARC  will  Spon- 
sor the  Route  66  QSO  Party  by  operat- 


ing Station  W50K  In  ceiebratton  of  the 
hefftage  of  Route  56.  Operaijon  will  be 
from  Ollie's  Restaurant,  the  site  of  the 
first  oil  we^l  in  Tulsa.  WSOK  will  operate 
leOOZ  Apr.  22nd-ie00Z  Apr.  23Td. 
Phone:  lower  50  kHz  of  the  Genera)  15, 
20,  40,  and  dOm  subbands  and  the 
Novice  10m  strbband  There  will  also 
be  a  2m  SSB  station,  CW:  kawer  25  kHz 
of  the  General  20,  40.  and  BOm  sub- 
bands  and  the  Novice  I5m  subband. 
For  a  certificate,  send  QSL  and  a  9 "  x 
12"  SASE  to  Tuisa  ARC,  P.O.  Box 
4283,  Tuisa  OK  74159,  USA. 

APR  aa-29 

THOMASVILLE,  QA  Station  W4yCJ 
will  be  operated  by  the  ThomasviUe 
ARC.  17D02-2300Z  Apr.  28lh,  and 
11Q0Z-2DO0Z  Apr.  29th,  to  commemo- 
rate  the  74th  annual  Rose  Festival.  Op- 
eratk^n  wiJi  be  in  the  lower  portion  of  the 
QeneraF  80,  40,  20.  and  15m  phone 
subbands,  and  ttie  Novice  I0m  phone 
subt^and.  For  a  certificate,  send  QSL 
and  a  9"  X  12-  SASE  to  TARC/Rose 
Festtvat  Statior},  P.O.  Box  251, 
Thomasme  GA  31799,  USA. 

APR  28-30 

DAYTON,  OH  Special  Event  Station 
weBI/8  will  operate  from  Ihe  Dayton 
Hamventlon  Flea  Market,  Operating 
hours  are:  Fri.,  Apr.  28th,  1300  UTC- 
2300  OTC;  Sat.,  Apr.  29th,  1300  UTC- 
2200  UTC;  St*n.,  Apr,  30th,  1300  UTC- 
1700  LFTC.  Opera Iton  will  usualty  be  in 
the  General  and  Novice  phone  and  CW 
bands,  frequenctes  as  band  conditions 


ddaie.  W8BI/B  QSUs  Hams  and  SWUs 
100%.  Send  a  business-size  SASE  to 
W8Bt/8,  PO.  Box  44.  Dayton  OH 
4540 1  ■W44,  USA:  Of  via  the  bureau. 

MAYS-? 

FRAMfNGHAM,  MA  The  Framingham 
ARA  Will  host  the  1 995  Mass  QSO  Par- 
ly 180QZ  SaL,  May  6tb-040QZ  Sun,, 
May  7th;  and  1100Z-2100Z  Sun.,  May 
7th.  Frequencies:  Any  authorized  ama* 
teur  band  except  10,  18,  and  24  MHz. 
CW:  1810,  3550,  7050,  14050,  21050 
and  28050.  SSB:  1850,  3890,  7290, 
14270,  21390,  28390.  Novice:  3705, 
7130,  21130  and  28130,  For  full  copy  of 
QSO  Party  rules,  send  an  SASE  to 
FARA,  P.O.  Box  3005,  Framingtwm  MA 
01701,  USA.  Packet  address  KAWSL 
QKIUGMor  e-mail  t^ymw^aoLcom). 

HAYS 

SAN  FRANCISCO,  CA  The  USS  Pam- 
panito.  a  World  War  II  Balao  class  sub- 
marine, now  a  Nal^l.  Historic  Landmark 
permanently  moored  in  San  Francesco, 
wiii  be  the  site  of  a  Spedal  Event  Sta- 
lk>n  commemorating  the  SOth  Anniver- 
sary of  VE  Day,  The  call  used  tor  the 
event  will  be  KM6TN/NJVT.  NJVT  was 
the  radio  call  assigned  to  the  Pampanl- 
10  during  her  years  of  active  service. 
Personalized  certificates  will  be  sent  to 
all  confirmed  contacts.  Operations  will 
tje  in  Ihe  lower  portion  ol  the  General 
class  phone  bands,  00O0Z-2359Z.  The 
radk)  i^Bw  of  ttie  Pampanito  will  appre- 
ciate receiving  QSL  cards.  Mailing  in- 
strucltons  will  accompany  your  certifi- 
cate. 


CEEIf  A  CD  of  country  songs  about 
^^^■^  HAM  RADIO,  — 


l«li 


recorded  in  Nashville 


Written,  sung  and  played  by  G3WZZ,  Andrew, 
his  XYL,  Lissa  and  1 S  world  famous  Nashville 
musicians  -  THE  HAM  BAND! 


THE  PRESS  WROTE: 

■|  am  here  to  tell  yoit  that  the  lyrics;,  the  tunci.  the 
arrangement  and  the  mu$idant^ip  knocked  my  socks 
off  I*  A!  Brogdon,  QST  m&g^iine  (Jsf\.  '95} 

"The  songs  were  written  and  sung 
by  Andrevu  &  Lissa  and  they're  good. 
Darned  good!"  Wayne  Gr^en^ 
73  Amateur  Radio  Today  (Oec.  'S4) 


""There  is  something  for  everyone 
-  OMs,  YLs,  white  caners  and  SWLs  of 
all  musical  tastes".  Rob  Ludlow, 
The  Canadian  Amateur  (Dec  '94} 

This  unique  CD  costs 
only  SI 5  Cassette  tape 
Yersion  only  S10 
Shipping  and  handling  $3 

lb  order  just  call 
1-800^721^1077  Toll  free 


Meet  ANDREW  &  LISSA  from 

THE  HAM  BAND 

at  Dayton,  booth  484 


BON  NEVILLE  MUSIC 

P.O.  BOX  8521,  MOSCOW,  ID  83843 

VCSA  -  MasterCaro 


For  further  informatiori  call  208  882-6526 
(in  Europe  +45  86  130632<  fax  +45  SS  191980) 
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NEWPRi 


f/l 


MumtMT  20  Aft  your  FaecttMck  card 

UCTS 


Compiled  by  Charles  Warrington  WAIRZW 


■COM 

Icom  has  introduced  the 
IC-2CXDDH  superior  wideband  2 
meter  mobrle  featuring  dear  crisp 
reception  designed  spedtically  to 
deal  with  cross  modulation  Inter- 
fsrertce.  The  IC-2000H  employs  a 
tracking  tuning  system  with  high 
quality  RF  bandpass  filters  to  improve 
Image  rejection  and  intermodutation 
characteristics.  Now  you  can  persue 
your  hobtsy  more  easily  in  high  RF  envi- 
fonments. 

Each  of  the  50  memones  can  be  pfo- 
grammed  with  a  sjx-character  name. 
This  allows  you  to  tnstanily  recognize 
the  ffequency  by  mm&,  which  elimr- 
nates  confusion  and  mistakes.  Two 
scratch  pad  memories  and  two  scan 
edge  memories  are  also  available.  Willi 
50  watts  of  output  you  can  easily  work 
distant  repeaters.  The  power  level  can 


also  be  adjusted  to  10  or  5  watts  for 
closer  slattons. 

Ttie  IC-2000H  lias  many  more  ad- 
vanced features.  Optional  features 
Include  a  UT-55  alpha  message  pager, 
UT-85  tone  scanner,  UT-iOi  code 
squelcti/pager  and  UT^35  lone 
squelc?i^)ocket  beeper. 

The  suggested  reiali  price  for  the 
10200014  m  $430.  For  mofe  Infoimaiion 
visit  your  favorite  deater  or  contact  icom 
Am&riCS,  Inc.  2380-1  iSth  Ave.  N.E., 
BeilBVue.  WA  98004;  (20$)  454*8155. 
Or  circle  Reader  Service  No.  201 . 


QU  ANTICS 

Quantics  has  introduced  a  low  cost 
digital  signal  processor  {OSP)  kit  for  am- 
ateuf  use:  the  DSP -3.  This  kit  incorpo- 
rates many  suggestbns  and  requests 
made  by  users  ot  the  original  W9GR 
DSP-1  kit  Hie  popular  DSP-1  has  been 
buih  by  thousarKte  of  amateurs. 

The  new  DSP-3  kit  has  1&  DSP  fync- 
Ikjns  selectable  by  a  rotary  switch,  in- 
dudifvg  various  combinations  of  noise 
(QRN)  reduction  and  hetero- 
dyne removal  (automatic  notch 
fittering),  a  DTMF  tone  decoder 
wit  It  memory,  seven  tunable 
CW  filters^  and  various  filters 
for  FSK,  SSTV,  and  narrow 


SSS.  A  13-bit  converter  chip  provides 
Itie  wide  dynamic  range  necessary  to  fil- 
ter out  weak  signals  amidst  strong  QRM. 
The  DSP-3  kit  Is  priced  at  $14&,  and 
the  optional  me^J  cabinet  Is  SI 9  (Cali- 
fornia residents  add  sales  tax.}  Shipping 
and  handling  is  J7  in  the  USA  and  Cana- 
da. For  more  information  contact  Quan- 
ties,  P.O.  Box  2tS8,  Nevada  City,  CA 
95959-2163.  Or  circle  Reader  Service 
No.  204. 
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S  &  S  CABLE 

Amateurs  who  like  to  make  thetr  own 
wife  antennas  can  m^  appreciale  a  high 
quality  copper  wire  that  is  so  flexibte  you 
coukJ  use  It  to  \XB  your  shoes,  S  &  S  Ca- 
ble  has  introduced  tfus  new  antenna  wke, 
designed  specirically  for  high  efficiency 
and  ease  of  instailaiKm.  This  ilS  gauge 
pure  copper  413-Slrarid  ^nope  lay"  is  es- 
se nii  ally  wire  rope  special^  made  for  ex- 
treme flexbllity  and  resistance  to  kinking. 

This  new  product  offers  lower  resis- 
tance, larger  skir^  surface  area,  and 
greater  mechanical  strength  than  all  the 


standard  wire  previously  offered.  Pure 
copper  wili  never  ojst  and  is  nearly  imper- 
vtous  to  extreme  weather.  The  413- strand 
rope  lay  cannot  kink  and  stretches  only 
0,2%  under  a  150  LB  test,  which  would 
cause  onty  a  2.77*  change  in  a  133'  BO 
meter  dipoie,  or  a  6  kHz  ctiange  in  reso- 
nance. 

To  receive  a  free  sample  of  the  #12 
gauge,  413'Strand  wiie  rope  antenna  wire, 
send  an  SASE  with  two  units  of  postage  to 
the  address  sivown.  For  mom  information 
contact  S  &  S  Cabfe  Co.,  9010  Forbes 
Ave.,  Nonhritige.  CA  91343;  (818)  995- 
0803.  Or  circle  Header  Service  Ho.  207. 


CONNECT  SYSTEMS 

Connect  Systems  has  unveiled  a  new 
nKKfel  communications  decoder  which 
decodes  and  dispiays  50  CTCSS  codes, 
104  DCS  codes  and  all  16  DTMF  digits, 
MDciei  CD-2  can  be  used  kt  cofijuncikm 
wMh  scariners,  communication  receivers, 
arxj  service  monitors  to  decode  the  on- 
the^air  communk^atkxis  codes. 

tn  addition  to  the  data  on  the  LED 
panel,  all  decoOed  data  is  available  on 
the  RS-232  senat  port.  An  optional  PC 
compatible  software  applications  pn> 
gram  (CD-2P)  allows  you  to  view  all  de- 
coded data  on  your  computer  and  also 
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acquire  lime,  dates.  arxJ  nrts  per  CTCSS 
or  DCS  code  plus  usage  graphs.  DThftF 
characters  am  decoded  in  sirings  up  to 
120  ctiafacters  in  length. 

For  more  information  contact  Corr- 
necr  Systems,  inc.,  2259  Fonola  Road, 
Ventura,  CA  93003,  Or  circle  Reader 
Service  No.  205. 

1995 


ECODE  SYSTEMS 

Sitrfboard  is  a  unique  surface 
mount  pmtotyp*r^  t>oard  beJr^  intro* 
duced  by  ECode  Systerris  Surfboards 
offer  variable  size  SI  DC  pads  for  de* 
sign  and  prototyping  flexibilrly.  The 
unique  pad  layout  allows  easy  and  re- 
iiable  mounting  of  both  wkte  (400  mil) 
and  narrow  (300  mil)  body  SIOC 
styles  while  accommodating  up  to  32 
pins. 

Tfie  100  mfl  matrix  of  80  mil 
squares  Is  specifically  designed  to 
permit  chip  resistors,  capacitors.  In- 
ductors, SOT  sty[e  semiconductors 
and  even  DiP  packages  to  be  mount- 
ed with  ease. 

Surfboard  is  made  in  the  USA 
to  exacting  standards  and  utilizes 
the  highest  quality  oomponenls  such 
as  FR4  (Fiberglas  epoxy  laminatej 
and  solder  plating  over  1 -ounce  cop- 
per on  both  Sides.  Single  units  are 
priced  af  $19.95  with  quantity  dis- 


counts avaflabTe.  For  more  infonnatton 
contact  ECode  Systems.  Inc.,  7050 
North  Wffder  Road,  Phoenix,  AZ 
35027:  (602)  870-8063,  FAX  ($02} 

371-8736.  Of  circle  Reader  Service 
^k>.  202. 


simo 

Sirio  Antenna  of  Milan,  Italy—long 
known  throughout  Europe  for  its  fine 
oommuriicatlons  antennas,  is  now  be- 
ing introduced  to  the  North  American 
market  by  Electronic  Distributors.  With 
a  very  wide  range  of  antenna  products 
for  the  radio  amateur  as  well  as  for 
viitually  evBty  m^o  serwce,  this  n^an- 


ufac^urer  is  renowned  for  excetlent  en- 
gineering, high  calliper  conslruction, 
and  attention  to  detail. 

A  full-color  brochure  is  now  avail- 
able For  more  Intormation  please 
visit  your  favorite  deaier  or  contact 
EDCO,  325  Mili  Street  NE,  Vienna, 
VA  22180:  (703}  938-8 105,  FAX  (703} 

933-4525.  Or  circle  Reader  Service 
Ho.  205. 


CONTACT  EAST 

The  new  1995  catalog  is  now  avail* 
able  free  from  Coniacl  East,  featuring 
test  eQuipmeni^  tools,  and  supplies. 
This  1 44-page  issue  is  packed  with  h^n* 
dreds  of  new  test  instruments  and  tools 
for  amateurs  and  others.  Featured  are 
quality  products  from  brand  name  man- 
ufacturers tor  testing,  repairing,  and  as- 
sembling electronic  equipment. 

Product  highlights  include  new 
DMMs  and  accessories,  certification  for 
Fluke  multimeters,  soldering  tools,  cus* 
torn  tool  kits.  EPROM  programmers 
power  supplies ,  ELF  meters,  adhesiveSp 
hand  tools »  worlcbenches,  and  mucli 
more. 

AU  products  are  fuRy  guaranteed  and 
onJer^  placed  by  4  PM  are  shipped  tDy  5 
PM.  To  receive  your  free  catalog  contact 
Contact  East,  inc..  355  WiHow  Street 
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South,  Norfj  Amkrver,  MA  01845^5995; 
{503}  632-2000.  Or  arete  Reader  Ser- 
vice No,  203, 


VHF  PRODUCTS 

If  you  are  planning  to  participate  in  an 
upcoming  VHF  contest,  a  logging  pro- 
gram designed  speclficajly  for  the 
unique  requirements  ot  VHF/UHF  opera- 
tion is  now  available  from  VHF  Products, 
"VHF-DX'*  provides  hogging  and  scoring 
functions  (or  the  ARRL  VHF/UHF  con- 
tests,  inclydmg  the  Spring  Sprints.  The 
program  identifies  new  grids,  dupe 
cl^ecl^.  iogs  rovers,  displays  QSO  and 
gfid  count  by  band  (50  MHz  to  10  GHi), 
and  has  real  tirne  scoring.  Alter  the  con- 
test, the  compleie  tog  entry  and  summa- 
ry sheet  are  automatically  generated  lo 
a  disk  file  Of  hard  copyp  ready  to  submit 

VHF-DX  mns  on  PC  compalibtes  with 
51 2K  and  Includes  a  program  disk  and 
printed  instmctbn  nf\anuaL  The  price  is 
$10.95  plus  $1  for  shipping  (please 
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tion  contact  VHF  Products,  P.O.  Box 
23391  Chagrin  Fails,  OH  44023;  (216) 
543-2748.  Or  clrc*e  Reader  Service  No, 
206, 
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Number  21  on  your  Feedback  card 
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Turn  your  oki  ham  and  compumr  gear  imo  cam  now  Sure,  you  can  watt  for  a  hanfcst  to 
try  and  clump  <u  Ixn  you  krx»Ar  you'll  gel  a  far  moie  reabstic  price  tf  you  hav^e  it  out  where 
10(M)00  active  fiarrv  potential  buyers  <^n  sae  it  than  tf>e  few  hundrecJ  local  hams  wtio  c^xne  by 
a  flea  marfiei  latte.  Check  yotjr  aitic,  garage,  cellar  amj  doset  shelves  anid  get  cash  for  your 
rtam  and  computer  gear  before  n's  100  okl  to  sell.  You  know  you're  nan  gotng  to  use  ii  agajn, 
so  why  leave  rt  for  your  wdow  to  throw  out"^  That  stufl  isn't  getting  any  younger' 

The  73  Raa  Market.  Barter  'n'  Buy^  costs  you  peanuts  (almost)— comes  !o  35  cents  a  word 
for  individual  (noncommerciaJ)  ads  and  $1.00  a  wofd  for  commercial  ads.  Don't  plan  on  telling 
a  long  siory.  Um  abbreviations,  crain  \i  m.  Bui  be  honest.  There  are  pJenty  ot  hams  who  love 
to  fiK  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  ttie  wofds<  including  your  call,  address  and  phone  number,  include  a 
check  or  yoiir  credit  card  number  and  expiraiion.  It  you're  placing  a  commercial  ad*  inciude  an 
additional  phone  number,  separate  from  your  ad. 

Thts  IS  a  momrily  magazine,  not  a  daily  newspaper,  so  figure  a  cxjuple  monttis  before  tt\e 
action  stans^  t^en  b&  prepared.  H  you  get  too  many  calls,  yoii  pnced  il  low.  if  you  dort't  get 
many  calls,  100  high. 

So  get  Dusy.  Bkm  the  dusi  off,  check  everything  out*  malce  sure  it  stifl  worths  right  and 
fraybe  you  can  help  make  a  tvam  sure  it  stil  wofks  ligfrt  and  rnaybe  yoM  car  tielp  make  a  ham 
newcomer  or  retired  old  timer  happy  with  tt\ai  rig  you're  not  usmg  now.  Or  you  might  get  busy 
on  yourcompuier  arKI  puttogeti^er  a  lia  of  smal  geac^t^aiti  to  send  to  those  interested? 

Send  ycur  ads  and  payn^ent  to  tt>e  Joyce  Bocash.  73  Maga^me,  Barrer  "n'  Buy.  70  Fh. 
2CSN,  Peterborough  NH  03458  and  get  set  for  the  phone  cait&. 


Propagation 


Numbef  22  on  your  Feedback  card 


Jim  Gray  WIXU 


Jim  Gray  WIXU 

210  East  Chawau  Ctrcie 

PaysonAZ8554t 

Aprlf  doesn't  appear  to  offer  many 
really  Good  (G)  days  for  DX  propaga- 
tion. The  best  days  are  Jikety  to  be  the 
9th  through  11  rh.  the  20th  through 
22nd.  and  ttie  26tri  ttirough  281h  The 
worst  days  are  Jikeiy  to  occur  during 
the  First  weel<  of  the  tnonth  (see  the 
calendar  below).  Be  particularly  alert 
for  some  geo-physicaE  upsets  around 
the  1st,  2nd  and  3rd.  "Keep  your  pow- 
der dryf 

Some  recent  information  from 
NOAA/SESC  (thanks,  K60T)  indicates 
that  the  bottom  of  present  Sunspot 
Cycte  22  a}uJd  ocxur  as  early  as  De- 
cember  1995  or  January  1996  . .  . 
alma  si  a  ful^  year  earlier  than  might 
otherwise  be  expected.  Unexpected^, 
as  this  is  wntten  (January),  the  Solar 
Rux  has  jumped  up  from  the  low  'SOs 
to  the  mid  '&Ds,  but  such  high  num- 
bers am  hot  likely  to  be  sustained.  For 
best  results,  use  the  best  antennas 
you  can  alfoiti,  and  get  used  to  listen^ 
ir>g  for  weakDX  signals. 

10and12IMeter5 

Occasional  F2  openings  to  the 
Southern  Hemisphere  diiring  daylight 


hours.  The  bands  close  at  sunset. 

15  and  17  Meters 

Consistent  openings  to  Africa  and 
l^ljn  America,  and  short  skip  to  atx>ut 
1.000  miles  during  daylight.  Sands 
dose  at  sunset  or  shon:ly  after. 

20  Meters 

Your  t>est  band  tor  DX  to  ail  areas 
of  the  wo r^  between  sunrise  and  well 
past  sunset,  and  short  skip  to  2,000 
miles  during  daylight  hours. 

30  and  40  Meters 

Good  DX  from  slightly  after  local 
sunset  to  jusi  before  local  sundse.  Sig* 
nals  from  the  east  peak  between 
sunset  and  midnight,  and  from  all  other 
areas  t>etween  midnigtit  and  sunhse. 
Daytime  shon  skip  to  1 .000  miles,  and 
nighttime  skip  to  2.500  miles. 

60  and  160  Meters 

Good  DX  from  sunsei  to  sunrise  on 
nights  of  kDw  atrrtospheric  noise,  and 
skip  to  2,000  miles  or  so.  Requires 
vertical  transmitting  amennas  and  hor- 
izontal (preferably  Beverage)  anten* 
nas  for  best  results  on  receiving.  Little, 
If  any,  daylight  activity  on  160,  but 
some  on  80  meters. 

Final  comments  require  me  to  warn 


SUN 

MON 

APRIL  1995 

TUE        WED       THU 

FRI 

SAT 

1  P 

a  p 

3  P-F 

4  F-P 

5  P 

6  P 

7  P-F 

8  F 

9  F-G 

10G 

11G-F 

12  F 

13  F 

14  F 

15  F 

16  F 

17  F 

18  F 

19  F 

20  F*G 

21  G 

2?  G-F 

23  F 

24  F 

25  F 

26  F-G 

27  G 

28  G^F 

29  F 

30  F 

The  deadline  for  the  June  199& 
classified  ad  section  is  April  13, 
1t95, 

ALL  ABOUT  CRYSTAL  SETS.  Theo- 
ry  arxj  construction  oi  crystal  set  ra- 
dios. $9-95  each,  ppd  irSA.  Send  to: 
ALLABOUT  SOOKS,  Dept.  S.  P.O. 
Box  22366,  San  Diego  CA  92192. 

BNB200 

INCREDIBLE  DX  SITE  for  individual 
or  ham  club  in  Northern  Virginia. 
ONE  OF  A  KINDII  Fully  furnished 
2  bedroom  cabin  with  40'  x  15' 
deck  overiooking  Shertandoah  Valley. 
3.5  acres  MOL  on  top  REPEAT  on 
top  of  Blue  Ridge  at  2100'.  Conve* 
nient.  easy  access,  one  hour  wesi  of 
DC  &  Dulles  Airport.  Half  down.  w?lt  fi- 
nance balance  Senous  Buyers  only, 
DICK  KD4ATB.  613-347-5444. 

BNB235 


ROMAC  RADIO  EXCHANGE.  3  revo- 
lutionary new  computer  on-lfne  ser- 
vice for  buying  and  seNsng  ajriateur  ra- 
dio equipment.  Why  wait  for  weeks  or 
even  months  to  sell  and  buy  equips 
ment.  Call  today!  Free  until  July  1« 
1995.  (300  to  14400  baud.  8/rj/1,)  1- 

6io^e&4B7e.  BW^eo 

KPC-3  TERMINAL  PROGRAM  User 
friendly  split  screen,  scroll  back  buffer, 
save  &  send  files  easily.  User  pro- 
grammable auto  connect,  SASE  for 
FREE  details.  $29.95.  ComTreK,  Sox 
4101.  Concord  NH  03302-4101. 

BNB271 

QRP  TRANSMITTERS— 3  watf  kits 
and  asembled  models  for  20M.  3aM, 
or  40M.  Fun  to  build!  2  stamps  for 
•milliwaier'  infor.  Tech  sonic,  32  F  Pty- 
mouth  Park,  Conshohocken.  PA 
19428.  BNB2&0 

Continue  on  page  90 


of  possibly  viotent  weather  and  other 
geophysical  occurrences  centered 
around  the  dth  and  lOlh,  and  again 
around  the  1 6th  and  1 7th.  Hang  on  to 


your  halsl  As  always,  check  WWV  ai 
18  minutes  after  any  hour  for  the  latest 
updates  on  propagation.  See  you  here 
neid  month. 
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FIELD  DA  Y  ANTENNA 
comptete,  Bssembied/f^^dy  to  use. 


N<i  jjruTi i ngr       M^       No ( uniTiB..  No  kmntrs  t(J  Sw \^t. 

TNT  ts  Mo-turiG  on  &0  cw,  40, 20, 17,  l£  10,  TNT/2  ia  NJo-turn'  on  40, 
3(3j  10-  Wnrit  oUhcr  bands  w/  luner^  DX  ifr  Gflin  rise  w/  frcqvcncy 


IRc^dy  lo  Use 

lMli]nAr99ftRC8s 

vn-5\oif  of  ihc  classic 
g^-ift]|ff /erf  umitoMi.. 

Antennas  West 

Mox  50O62S,  Prove,  UT  84605 


KiTik-proot 
Wic-Scalnid 
LtJwNeisc 


InsulAEcil  to  30O0  V 
RaledSOO  Wfltts 

TNT     $89.'* 
TNT/2  $79." 

WifJliom     61^ ft.  long 

fiS  fl01-373-a425 


+  Is 

P4H 


Dish  Systsfn 

LIFCTIME 
WAftflANTV 


Quality  Microwave  TV  Antennas 


WIRELESS  GABLE  ^  IFTS  ^  MMDS  -  Arnsieor  TV 
Ultra  Higt)  Gain  50db(^1  -  Tuneable  19  to  ZJ  Ghz, 

•  55-Charnel  Dish  System     $199-95 

•  36-Charnel  Dish  System    $149,95 

•  20-Channel  Dish  System     $124.95 

•  Op^JDiial  CDnrm^rcia.  Gfid  A,il(?n(ia  inol  stXTwnl  A^$E»D.O(|i 

•  Yagj  Antennas,  CDrnponenfts,  Cusi(?ni  Tuni^  Available 

•  Call  cir  wf^c  ^SASEJ  [or  "FBEE"  Catadog 

PHILLIPS-TECN  ELfCTfiinilCS 

POL  BiiK  BSaa  -  Scottsdale,  AZ  83^52 
(602)  947-7700  {$3,00  Credit  all  pinrte  orders | 

lAailerCa<''d «  Vlsi  *  American  Eipress  >  CDD's  •  Quanii^y  iPrtcini 


CIRCLE  249  OH  REAOEA  SERVrCE  CARD 


CIRCLE  135  ON  READER  SERVICE  CARD 


4    'jH 


T   ELECTROMAGNETIC  FIELD  METER 

Reduce  exposure  to  potentially  harmtui 
«leciromagnetJc  fields.  AlpliaLab's  handheld  TrlFleld™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fiatds 
a/icf  radio/microwave  power  density.  Find  ground  laultSi 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  milligauss,  BQ  H2);  identify 
pooTfy  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  ffelds,  distinguish  liot  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kV/m,  GO  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwave  setting  (50  MHz  to  3  GHz,  ,01  to  1 
mW/cm*). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magrfitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty. 

AlphaLab,  1280  South  3O0  West,  Salt  Lake  City,  UT  84101-  Call 
eoo-769-3754  OR  801  ^487-9492  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks, 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


EVERY  ISSUE  OF 

73  Amateur  RadioToday 
on  Microfiche! 

The  entire  run  of  73  from  October, 
1960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 
pounds  of  bulky  back  issues.  Our 
24x  fiche  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  batteiy  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  $260.  Libraries  have 
tlicsc  readers. 

The  collection  of  over  600 
microfiche,  is  available  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
$5  shipping  (USA).  Annual 
updates  available  for  $  1 0. 

Satisfaction  guaranteed  or  money 
back!     5UCKMASTER 
Route  4,  Box  1630 
Mineral,  Virginia  23 11 7 
703:894"5777'800;282-5628 
Jntemet:  info@buck.com 
Fax  703:894-9141  ^O 
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TRtDB^NT 

IQOOKHz  to  1.00GHz 
Spectrum  Analyzer  System 

up  to  500MHz  span.  Two  bands. 

All  the  advantages  of  a  Spectrum  Ar^alyzer 
at  a  very  attbrdable  price.  Great  for  inter- 
ference and  signal  hunting,  RS232  connect 
for  logging  signals  to  disk  Real  lime  dis- 
play sweep  ouiputs  on  any  X,Y  scope. 
Variable  span  and  sweep  rate.  Marker  func- 
tion and  selectable  bandwidth.  Demods  in 
AM/NFMAVTM  plus  BFO  for  CW/SSB 
modes.  Call  toll  free  for  more  inforoiation. 


tOMMUNKAnONS 


r 


t^ 


1  800  445  7717 


10707  E.  106th,  Fishers,  IN  4603 K 
International:  317  842  71 15  Fax  317  849  8794 
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Barter  'n'  Buy 

Continued  from  psge  39 

COMMODORE  64  REPAIR.  Fast  turn  around. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RAPtO, 
10715  SW  190th  Street  #9.  Miami  FL  33157. 
(305)238-3327,  BNB295 

WANTED:  Electron  Tubes,  ICS,  Semiconductor^. 
ASTRAL,  P,0.  Box  707SX  Linden  NJ  07036.  Call 
{800)666^467,  BNB307 

KENWOOD  AUTHORIZED  REPAIR.  Also  ICOM, 
Yaesu.  GROTON  electronics,  BOK  379,  GrO- 
ton  MA  01450.  {508)445-3322,  8N8310 

UNIQUE  INDOOR/OUTDOOR  ANTENNA  gives  30 
dB  gain  on  16Cm-l0m.  Plans:  $6.95.  BOB 
CHRISTIE  AA2KE,  215-28  Spencer  Ave-,  Queens 
Village  NY  11 427.  BNB319 

NOW  ON  SO  METERS!  New,  knob-tuned  w/digital 
display,  synthesized  QRP  transceiver.  Complete  kit 
only  $109.95.  S&H  $7.00  (continental  US).  GUAR- 
ANTEED  TO  WORK.  For  info  send  SASE: 
Call/write  to  order;  S  &  S  ENGINEERING,  14102 
Brown  Road.  Smithsburg  MD  21783;  {301)416- 
0661.  BNB334 

RC I -2950/2970:  New  modiftcation  manual  including 
Power  Increase.  Ctarifier  modification.  Modulation 
m crease  Operating  hints^  and  more.  Parts  Includ- 
ed. Onfy  $20,00  ppd  in  U.S.  (Missouri  residents  add 
$1.15  tax).  SCOTT,  P.O.  Box  510408,  St.,  Louis 
MO  63151-0408.  [314)846-0252.  Money  Orders  or 
C.O.D.  BNB340 

HR2510,  RCL2950,  CONNEX  3^00,  COBRA  146, 
GALAXY  SATURN,  plus  many  more  kits  to  in- 
crease your  mod  u  tat  Ion.  $19.95.  (800)536-0109. 

BNB350 

QSL  CARDS  —  Standard  and  custom.  Your  ideas 
or  ours.  Excellent  quality.  Foil  stamping  available. 
Many  designs  and  type  styles.  Catalog  and  sam- 
ples $1 .00  refundable,  WILKINS.  Dept.  A,  Box  787, 
Atascadero  CA  93423.  BNB370 

WANTED  Gunn  oscilEator/teedhorn  ant.  sets.  501- 
931-5S82  after  8:00  p.m.  BNB377 

ITS  BACK!  The  return  of  the  HW-8  Handbook! 
Second  priming.  Modifications  for  the  Heath  QRP 
rigs.  First  class  mail  $11.  DX  add  $4  for  air  mail 
shipping.  Mike  Bryce,  WBSVGE,  2225  Mayflower 
NW.  Massihon  OH  44647.  BNS404 

ASTRON  power  supply,  brand-new  w/warranty, 
RS20M  $95,  RS35M  $135,  RS50M  $195.  Call  for 
other  models.  818-286-0118.  BNB411 

BUTTERNUT  ANTENNAS,  NEW.  in  box.  2  left  - 
H72V,  $175;  3  left  •  H75B,  $225.  (210)  435-6190. 

BNB435. 

HAMS— NEED  COMPUTER  RIBBONS?  Lowest 
prices.  Color  or  black.  State  your  needs.  Free  info. 
Special  deal  forclybs.  HARCLY(D),  P.O.  Box  B30A, 
Coquille,  OR  97423.  BNB457 

WHY  RISK  FAILURES  With  Aerial  Supports? 

Dacron  rope,  high  UV  resistant,  non-stretch  Military 
Type  black  DOUBLE  (unlike  our  competitors'  sin- 
gle) braided.  1 -800-328-4773,  BNB557 

DUPLEXER  TUNING  GUIDE.  A  complete  booklet 
showing  step-by-step  instructions  on  tuning  all 


types  of  duplexers.  Included  is  theory  of  operation, 
detailed  diagrams  and  much  more.  Send  $9.95  plus 
$2,50  s&h  to  RGM  PUBLICATIONS,  533  Main 
StfBet.  Hillsboro  NM  88042.  For  faster  strvtoe  us- 
jng  a  major  credit  card  call  {505)895*5333  and  or- 
der loday  30  day  money  back  guarantee.    BNB635 

FOR  SALE  torn  IC-2SAT.  IC*W2A.  PK-88  Laptop 
computer,  pergonal  autopatch,  Ep$on  Printer.  An- 
thony Nota.  {201  )284-1105,  BN&675 

HAM  RADIO  REPJUR-  All  makes  and  models. 
F^st,  Professional  Service  AFFORDABLE  ELEC- 
TRONIC REPAJR,  7110  E.  Thomas  Fid.,  Scottsdate 
AZ  85251 ,  (602)945-3906,  8NB700 

ELECTRON  TUBES:  All  types  and  sizes.  Transmrt- 
!ing.  receiving,  microwave  .  ,  ,  Large  inventory  = 
same  day  shippmg.  DAILY  ELECTRONICS,  10914 
NE  39m  ST.  Suite  B-6.  Vancouvef,  WA  98682. 
(e00)346'6667  or  (^0)896-8856.  BNB719A 

HINIATURE  POLICE  RADAR  TRANSMITTER 
One  mile  range,  $41  assemdted,  $31.00  kit.  9025 
Co^dwater  Hd.  Bidg.  lOOA,  Fort  Vtoyne  IN  46325. 

BNe7t9B 

tum  RADIO  REPAIR'-Prompt  sefvk:e.  ROBERT 
HiAX  ELECTRONICS,  1660  McKee  Rd,  Suite  A, 
San  Josa  CA  9511 6.  (406)729-8200.  BNB7S1 

WANTED:  HAM  EQyiPiieNT  AND  RELATED 
RTMS.  Dofkate  your  excess  gear,  new-old^in-any- 
condition  to  ttie  Radio  Ctub  ol  Junior  High  School 
22,  the  nation's  only  lutMime,  rronproftt  organization 
working  to  get  ham  radio  into  schools  around  the 
country  as  a  leaching  tool  using  our  EDUCOM— 
Education  Thru  Communication — prog  rain.  Send 
your  radk>  to  school.  Your  donated  matedal  will  be 
picked  up  ANYWHERE  or  shipping  arranged,  and 
this  means  a  tax  deduction  to  the  full  extent  or  the 
law  for  you  as  we  are  an  IRS  501(c)(3)  charity  in 
our  15lh  year  of  service.  It  is  aiways  easier  to  do- 
nate and  usually  more  financially  rewarding,  BUT 
MOST  IMPORTANT  your  gift  wilt  mean  a  whole 
new  world  of  educational  opportunity  for  children 
nationwide.  Radios  you  can  write  off,  kids  you  canl. 
Start  1995  by  helping  a  child  and  yourself.  Write, 
phone  or  FAX  the  WB2JKJ  "22  Crew"  loday;  The 
RC  of  JHS  22,  P.O.  Box  1052.  New  Yorl<  NY  10002. 
24  hours  call  (516)  674-4072  or  FAX  (516)  674- 
9600,  Meet  us  on  the  WB2JKJ  CLASSROOM 
NET,  7.238  MHz  1200-1330  UTC  daily  and  21.395 
MHz  from  1400  to  2000  UTC.  We  wjil  be  at  the 
Dayton  Hamvention.  Meet  us  there,  or  we  can  pteic 
i^  your  donation  on  the  way.  BNB762 

PACKET  RADIO  Join  TAPR.  connect  wllh  tire 
largest  packet/digital  group  in  the  US.  Creators  of 
Itie  TNC-2  standard.  Benefits:  newstetler,  software, 
discount  on  kits/pubiications.  $15/yedr  US,  S13 
Can/Mex.  $25  eJsewhene  Visa/MC.  When  joining, 
mention  73.  receive  TAPR's  new  book.  Pacicef  Ra* 
dio:  What?  Why?  How?  ($9  value)  FREE* 
(817)383-0000.  Mail;8987*309  E-  Tanque  Verde 
Rd.  #337,  Tucson  AZ  85749  9399.  BNB765 

SERIOUS  ABOUT  SOLAR  POWER?  The  PVSP 
Starter  lot  comes  with  a  32  wan  Solacex  VLX  panel 
and  a  ten  amp  Sunlogic  charge  controlier.  SpectaJ 
mtroductory  price  $275  plus  $7  shipping.  SUN- 
UGHT  ENERGY  SYSTEMS,  2225  Mayflower  NW, 
MassiUon  OH  44647.  eNB774 

n-390A—SALES^-SEflVICE— PARTS.  Info  SASE: 
HILTRONLX.  RG.  Box  3541.  Toledo  OH  43608. 

BNB813 


ULTIMATE  MODIFICATION  BIBLE    VOL.  IV 

NEW  AND  tmORE  COMPLETE !tl 

OVEH  BW  MtKE  VMRIHQ  000^  FOR  C8AMD  HMU  RADIOS 

Wm  *99  OS  PC^^FtMOOULATIOM  BOOST  MSTEUCHONS. 

OVB^  ifW  MOD.  FOR  CB  PllS 

OVCR  m  MOD.  FQFt  HAM  fUC)lO& 

OVER   9^C0litfl£TESYTir^ESlZEDCRV^JU.aUflTS 

WEn  IS  SCANNER  MOO  AfOTEM  IfTEA  FUOOUOO. 
CWW  10  PneCAlCaXFEO  ICC  CftTST*  CMWTS 
UWR  SO^EIMTICS  AND  N^tJjCMX  db  GMM>1ISS  CHAflTS 

KDC  SOUND  1  jr(L2siL9flflc  $29  95 

CaiM,TX7?30Z    Ma»vCdir4Dd-23l47y   ucosc.Maion« 


Field  Day  Solar! 
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The  S  WW  fJOfiullcl-TtiJciJ  gKV  Swiaf  FM^itr  Suppiv  i.tepi  jour 
fCpCJUri  ijn  th£  an    round  Ihc  cluck  Of  pCi*«'>  )  iHjf  HUh*  HF  rttfttOft 
«0  hfi  a  nwifith  Coirtml  circiui  speeds  diai^,  pftxecidi  gel  ctiHA 
"Kslvd  KMlsnei   Fully  Whsefllbted.  QRV,  poftabir.  Eui1>.  npalidcd 

M^sio^n    i.u%i  AntennasWest 

(801)373-S^  n^LEiii^SSilSs^l^iilli^ 

CIRCt^  33E  ON  READER  SERVICE  CARD 


NEW  MODEL 


Dlsassemt»le 

Tower 

Units 


To 

As&emijie 

Tower 

Units 


HAVING  PROBLEMS 
TAKING  TOWERS  DOWN?? 

Wt'fft  sore  you'ne  aware  of  the  back  breafcfng  woric  involved  In 
uncOMptirig  tow^r  ^ecticvts  vtfidh  have  stood  for  onJy  a  few  years. 
pecp<«  figihbng  tne^  kirids  gf  bafties  have  used  everttijng  from  2  x 
4's  to  sdssors  ^cks  wrtti  a  certain  degiee  qX  ^ijccess  artd  too  much 
work,  iei  aiooe  ihe  e4ev2dionalxNe  ground  whic^  is  lo  be  laKen  jmo 
oonstdOfStioa 

Now  com&  nX>WER  JACK",  the  greatest  tit|*e  taend  youl  &j&r 
riMCt  witn  you  Of]  a  tower,  vntieiher  ji  tie  t5  or  150  ft  up.  youtJ  find 
dtsmartfnQtywer  secbons  a  sn^  with  'TOWER  JACK'.  Woats  on 
all  ROHN  inodtfs.  20.  25.  45  AKD  ^.  TOWER  JACK^vfiW  disas- 
santte  Of  assemUe  your  towef  sectKxisL 

Retail  $52.00       hiam  Net  $39.00  ptis  sssoups ittfipmg 
Send  S44  50  Ct^ck  Of  M.O.  lo: 

"TOWER  JACK" 

P.O.  Bok  82^1  Baton  Rouge,  LA  70884-2321 
(Allow  3  weeks  for  deiwefy) 

FOR  INFORMATION— CALL  (504)  924-7708 
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Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  . .  1-800-274-7373 


Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Ideal  for  i>eginners  to  advance 


Features:  Onlv 

*  Code  rates  from  3  to  31  wpm  ^ 

*  Plays  standard  or  Farnswonh,  $29#00 

*  DimensiohS  V  x  3.8'  x  2.4* 

■  Runs  40  hr  on  one  9v  batieiy 

3  Modes  of  Operation 

1>  Conticiious  fresh  rAtidom  c&dt* 
(  lelectabte  letter  £;n>upf,  i«  A-Z,  0^9,  tad  more) 

2.  Random  code  practice  lest 

(  Chec^  your  iccuncy  *£«iBit  tbe  iniwer  fccj) 

3.  Interactive  training  mode 

Deluxe  Pocket 
Morse  Code  Trainer 

6  Modes  of  Operation    $49.00 

The  deluxe  y&it  has  3  additional  modes 
4.  Contlnloos  newtj  generated  QSO* 

(  Nev  OSO  are  fene  rated  everytime) 

5«  Practice  code  exams  Just  tike  Ihe  real 
code  lesL  (tod.  iniwer  key  [o  cbecfc  *ccuf*qr) 
6^  Continious  random  words 
Compucer  Akfed  Te«bnoJo|y    Viia&MC,  Add  $5  SMM 
10112  M€Hir«  Dr..  Dillu.  Ti  75229  FH  2l4-3S(^0««t 


"T-jJhin  lOO^prejihrunk 

couan 
■  S^'ealj^hirl  50/50  cot  ion  blend 
-T-sliirtsSi4.95  +  $3S;H       4 

•  Sweatshirts  S26.95  +  $4  S/l|jij:....^ 

•  Sl/.cs  M  L  XL 
(XXL  £2  marc) 

•  $2  discount  on 
niulltplc  orders 

•  Vtsu/MC  Purchases 
Shipped  ne^tda^ 

•  Ca  f«i^idents  add 
<  Return  item  m  30  day 

fyll  nefund 


;i^f 


X' 


f 


HELP  TO  PUBLICIZE 
HAM  RADIO 


Our  full  cotor  design  makes  ihe  point  that 
when  an  emergency  strikes  you  can  count  oo 
Ham  Radio  opemtors  to  keep  the  lines  of 
CommufiEcation  open.  Join  with  hams  all  over 
America  who  are  proudly  wearing  our  new 
shin  design*  Place  your  orders  today, 

Ray  Sarrio  WB6SrV 

6147  Via  Serena  Sl 

Rancho  Cucamonga.  CA  91701 

24  hr.  order  line  1-800-4 13-11 29 
or  call  1-909  987-1020 
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Next  Day 


QSL 


s 


iK®s: 


Into  %i 


Antennas  West 
^fSOl)  373^425 


.  Rainbow  Assortment 
Call  Today  & 

We  Ship    iVexiDay  2nd  Day   ASAP 

fOQ          S29.9S  ^24.95     $19.95 

200         $39^95  $34.95    S29.95 

4m         $49.95  $4435    $39.95 

SQf)          $54.95  $4935     $44.95 

mm         $9935  $S935    $79.95 

,\M  iH-dcfTipitd  Inddiy  airl  piitittiy  moiL 
far  nVcrntuhl  air  ilslil  <t^  u.iM  f-i  9. 

Bex.  Smitl'S,  Provo,  UT  mms 
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PAY  TV  AND  SATELLITE  DESCR AMBLING 

All  New  Info  VOLUME  6  All  New  Info 


Qur  efliiine  cdieeiton  ol  all  cument  caMa  sateHite  arvd  wiieiess  Jimnifla 
-  Pay  TV  Volurnes  1-5  SateJIite  and  DBS  Handbook 

(fljfdinamnt.  Vc-r  i  bpwsj  (indLide&i-lHckermro} 

•  Wi  rel  ess  Cab-te  Hack!  ng  •  Hacker  Video 

•  Complete  Wizard  [VCII+)  •  CelluEar  Phone  Hacking 

$15,9&  eactl  or  3^¥34.9S  or  Sit52.Q5. 
Nawflettfir  $2S.^6/^^  tssHjeg-  CaftHbo^l.  AIL  cur  Jnlor  $12^.96  (imdudis  sud) 


SCRAMBLING  NEWS 

3494  Delaware  Ave,,  Buffalo,  NY  14217-1230 
Voice/FAX  716.B74  2DaS      BBS  71fe.&71,191S 
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'  '''li^B^R^Si^'  ■  .•■■  ''■'•'••  '^.-.  >,■■'•■■-'■■  ■■--.:■•■  ^■■\'^-'- >  'T^'^, 


OiSCOVER  THE  V^ORLD  OF 
FAST  SCA  N  TFLtViSiON 


<-J^^^1 


f^'if^. 


!Jl 


Ma  r  a  mpl  ifiers 


70  CM 


33  CM 


AMATEUR  TELE VlSfOfii  CONVERTERS 

ATV&  450^450  (G£j A3- FET), .„,.$  49,95  K\i 

ATV4  90a-9Se  (■GaAS-FET) .....S  59.95  Kit 

2  METER  VHF  AMPUFtERS 

35  WaM  Mcdel  335A. $  79.95  Kit 

75  WaEi  Model  e75A -$119.95  Kit 

Avail^bie  in  kit  or  wir^d'l^sl^d 


HFAMPLIFiER^  por  MOTOROLA  BULLETINS 

Parts  Lis!  for  HF  Amplilrer&  t2-30lvlHz) 
Described  In  tfie  MOTOROLA  Bulletirts 
AN75e  300W  Am  ^  3  30OW 

AN762  1  *>W  AR305  300W 

AN77gi.  20W  ES63  1 40W 

AN779H  20W  EB27A  300W 

New  I!  IK  WATT  2-50  MHz  Amplifier 

POWER  SPUTTERS  a/ld  COmO^BHS  Z3$MHx 
BOO  Watt  PEP  2-Port ..,..,. ..,«.,^.„,„„,..^:$  69.95 
10D0  Watt  PEP  2-PQrt  ......::, .;...,„._..,„3  79.95 

laOOWatt  PEP  4-P(jrt $  89.95 

TiW  WATT 42a  450  MHz  PUSH4>ULL 
UNEAR  AMPLIFiEH  -  SSB  -  FM  ATV 

KEBe7-PK(Ktt) .S159.95 

KE  Be7-PCB  ( PC  Board)  „„, $   1  B..00 

KEBe7-l  (iWaniialJ , I     5.Q0 


UNIVERSAL  OtGfTAL  FREQUENCY  READOUT 

TK-1  (Wired/tested) „„., .$149.95 

HEA  T  StNK  MATEHfAL 

IWodel  99  Heat  Sink  {6.5  s  12  X  1.6)  .....$  34.00 
CHS-3  Copper  Spri&ader {B-n^^  Vb) ...$  22.00 

We  stock  Hard-to-Find  parts 
CHIP  CAPS-Kamet/ATC 
METALCLAO  l^lCA  CAPS-Uneiro/Semcd 
RF  POWER  TRANSISTORS 
AflCO  iniMMER  CAPACITORS 
BROADBAND  HF  TRANSFORMERS 

MtNl-CmCUtT  MiXERS 
SBL-I  { 1  -SOOMz) $     6. 50 

SeL'IX  (10-10COM3),. „.„„.„,.,.„.., $     7,9S 


NE^ 


Ldw  Paiss.  Filtflrs 

ior  Harmoflics  (Up  to  3WW) 

1 0n,  15mj  idm,  Adm,  SDm  &  1$0m 


For  detailed  information  and  prices,  cait  or  write  for  our  free  e^talog. 


cci 


I  Communication 
I  Concepts  Ina 


Add  $4.00  for 
shipping  ^  hRndJihg 


508  Millstone  Drive  *  Beavercreek,  Ohio  46434-5840 
(51 3)  426-S60Q  •  FAX  (51 3)  429-381 1 


CIRCLE  99  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. .  .  1-800-274-7373 


''DESIGNING  A  YAGI  HAS 
NEVER  BEEN  SO  EASYI" 

. . .  73  Amateur  Radfo  Todsy^  April  '94 
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Why  spend  btg  $$  on  unfriendly,  overpriced 
and  very  slow  optimize-only  software  ??? 

Quickyagi,  the  higli  tspe«d,  to-w  co5t,  easy-to-use  software 
features  auto  desjgn  i.  optimize  plus  performance  analysis. 
WItK  .amazmg  accuracy,  it  wiH  accommodate  17  elements, 
Freq.  to  1  Ghs.  mntg/boom  and  tapere^d  element  modeling, 
folded  dipole,  scaler,  grid  prints  a\\  files,  polar  plot^  and 
graphs  Both  co-proc.  &  noco-proc  versions  are  mcluded. 
Far  PC-AT  W  /  «4Q  K  RAM,  VGA,  EGA,  CGA,  Here  and  DOS  3.D  or  Tt§h&r 


Qiiickyci|p"v3i  ®39 


v3.1 

By  WA7RAC 


95* 


Add  S3. DO  sS^i  or  $S.DO  for  non-USA  ofdsre  ■  Incl.  C^llsrgn  w/order 

Send  SASE  far  cj^mpMu  info    *    US  Chech  or  Initemafl  Money  brdEr 
ArjzqfTaprders  add  5.5%  staLe  rax  -  Sj>sctfy  3.5"  gr  5.25"  fappy  disk 


■]■   U  BAI  Eiiterpiises 

^ JBIM  J '^    56^  W.  Alice  Av.  Glen 


(602)  435  952^ 
dale,  AZ  85302 


W???:>:': 


^KO-^.'W?'^ 


LIVE  IV  VIDEO 


Micro  TV  Cameras,  Micro  Video 

Transmitters.  Receivers  and  low  cost 

Downconverters. 

Amateur  TV, 

Industrial,  Security 

products.  We 

have  a  system  for 

you.  Our  video 

camera  connect©!  fo  our  *MiniUnk'** 

transmitter/  receiver  make  a 
perfect  combination  for 
industrial  security  uses. 
We  now  carry  Underwater 
cameras  for  you  sailors,  and 
color  units  for  that  true  life 

view.  With  our  PlaneTalk^  Airborne 

systems  you  can  nrnt 

be  the  f^lotl    Ait 

cameras  standardly 

p-p  video,  7-1 4  vdc. 

We  also  carry  Computer  capture  boards 

fiber  optic  systems  and  video  support. 

MICRO  VIDEO  PRODUCTS 

ORDER  i^NE  CANADA  USA  MEXICO 

800  473-0538 

FAX  LINE  714  847-4486 

16201  OSBORNE  ST 

WESTMINSTER,  CA-  92683 

MO.  VISA  MasterCard  inti  bank  wire 


CIRCLE  30  ON  READER  SERVICE  CARD 


AMARChy  ONLINE  Is  a  resource  for  Anarchists, 
Investigators,  Researchers,  Compute r  Hackers  and 
Plione  Phreaks.  Categories  include:  Computer 
Hacking,  Investigation  Techniques,  Telecommuni* 
cations  Technology  and  Surveillance.  Call 
(21 4)289-8328  for  free  trial  access.  BNB831 

ELECTRONICS  GRAB  BAG!  500  pieces  of  new 
cofT^ponents:  inductors,  capacitors,  diodes,  resis- 
tors. $5.00  postpaid.  ALLTRONICS,  2300  Zanker 
B6.,  San  Jose  CA  95131 .  BNB855 

LOiy  FREQUBWY  RADIO  &  UGHTBHtHG  DE- 
TBCrOB  PBOJECrS,  Second  Edition.  Build  Light- 
ning detectors!  Broadcast  on  160  kliz-190  kHz  wilh 
one  watt!  VLF  radio!  Talk  on  ultrasound!  Much 
more!  106  pages,  11  photographs!  Ptiblished  by 
McCaliie  Mfg.  Corp,  Send  $18.95  +  $3.50  S/H  to: 
McCaliie  Mfg.  Corp.,  Department  8,  PO.  Box  77, 
Brownsboro,  Alabama  35741-0077.  Phone  205- 
776-2633.  No  foreign  orders;  tor  sale  only  to  resi- 
dents of  USA  or  Canada.  BNB39Q 

WANTED:  BUY  AND  SELL  All  types  Of  Electron 
Tubes.  Call  (612)429-9397.  Fax  (612)429-0292.  C 
&  N  ELECTRONICS,  Harold  Bramstedt,  6104  Egg 
Lake  Road,  Hugo  MN  55030.  BNB915 

COMMODORE  64  HAM  PROGRAMS  8  disk  sides, 
over  200  ham  programs  $16. 95/$. 32  stamp  gets 
unusual  software  catalog  of  Utilities,  Games,  AduJt 
and  British  Disks.  HOME-SPUN  SOFTWARE,  Box 
1 064~8B,  Estero  FL  33928.  BNB917 

RF  TRANSISTORS,  Japanese  transistors  and 
tubes  need  dealers,  repair  shops,  kit  makers,  etc. 
for  2SC1969,  2SC2312,  I^Be719,  MRF455, 
MRF454,  2SC2a79  and  more.  WESTQATE 
(800)213-4563,  BNB950 

WANTED:  BT-1  ALKALINE  BATTERY  CASE  for 

Kenwood  TR-2500.  W3PW,  502  Green  St.,  Free- 
land  PA  1 6224.  (717)  636-1093.  BNB955 

FREE  HAM  GOSPEL  TRACTS.  SASE,  N3FTT, 
5133  Gra mercy,  Clifton  Heights  PA  19018.  BNB960 

PRINTED  CIRCUIT  BOARDS  for  projects  in  73, 
Ham  Radio,  QST,  ARRL  Handbook.  List  SASE. 
FAR  ClRCUITSp  18N640  Field  Ct.,  Dundee  IL 
60113;  BNB966 

AZDEN  SERVICE  by  former  factoiy  technician. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO 
INC.,  10715  SW  190  SL  #9,  Miami  FL  33157.  (305) 
238-3327.  BNB979 

VOICE  SYSTEM— REPEATER  OR  SIMPLEX^ 
Features  include  announcements,  messages,  pack- 
et cluster  interface,  alanm.  In  use  worldwide  (any 
language).  PC  tx>ard  and  software.  Complete  sys- 
tem $259  U.S.  Digital  Communications  Inc.  For 
info,  1-306-781-4451,  from  U.S.  1-800-563-9373, 
FAX  1  -306^781  ^2008.  BNB988 

SURPLUS  ELECTRONIC  TEST  EQUIPMENT  for 
sale  at  deep  discounts.  Write,  phone  or  fax  for  the 
current  list.  Jim  Stevenson,  3401  Sunny  Slope 
Road,  Bridgewater,  NJ  08807;  Phone/Fax  908-695- 
2290.  BN699S 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR  ac- 
cessories: Brak-D-Lays,  Quik-Connects*  Pre-Set 
mods.  NEW  models  for  satOn  Free  catalog. 
C.A,TS.,  7368  State  Road  105,  Pembeiville  OH 

43450.  BNB996 
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SECRET  CB  8Q0KS  1  29  $10  9a..  SAMS  books 
$15  ea.  Tune  up  masters  books  1-6  $17  ea., 
Uniden  eicport  service  manuaJ  $10,  RCI  2050^970 
service  manual  $10.  Call  for  free  catalog  of  other 
goodies,  l  'eOQ-536-Ol  09  BNB999 

Native  Ukrainian  wants  to  be  your  Tec^  Rep  in 
Ukraine  or  Eastern  Europe.  Fluent  in  four  lan- 
guages, BSE  degree,  highly  skilled  in  IBM/DOS 
hardware/software  networicing,  LF  to  UHF  commu* 
rncatkHiSp  antenna  and  transceiver  design.  Training 
or  temporary  work  in  the  USA  to  learn  your  prod- 
ucts OK.  KC1VF/US5WE.  (703)  231-6478.  P.O. 
Box  2490.  Chrislainsburg  VA  24068  BNB1001 

EMERGENCY  COMMUNICATIONS  T-SHIRTS, 
Federally  Licensed  Radio  Operator  insignia  on 
from.  Lafge,  XL,  XXL  (Dealers  welcome,)  Send 
check  or  rrxsney  order  $14.95  +  $3.50  S+H  to  Ca^in 
Flat,  PO.  BoK  3193,  Wrightwood  CA  92397. 

BNB^0Q2 

SELLING^  Motoroia  T1930  10  meter  transmitter 
chassts;  P350  RF  unit;  P353  modulator:  P35t. 
P352  power  supplies.  Joe,  (70Q)  894-2482.  SELL- 
ING: Motorola  900  MHz,  AM  single-chanrre)  com- 
merdal  transceiver,  best  offer.  Klaus,  (706)  966- 
4835.  WANTED:  Working  (COM  IC-3A  or  IC-3AT 
Kims  WB9YBM  (708)966-4635.  BNB1004 

Budget  QSL  Cards  $1  for  samples  (refundable 
with  order)  B.B.B.S..  170  istorth  Witson  Road  #132, 
Columbus  OH  43204.  BNB1006 

CODE  S  News  and  Petition  informalion.  SASE  to 
K&7PNQ.  503  Dubois  Alreet.  Cheiiey*  WA  99004. 

BNB1Q12 

REPEATER  CONTROLLER  WITH  AUTOPATCH 

$99.95  DTMF  controllable,  long  disiance  phone 
numtwr  reject,  tour  control  output  lines,  two  cour- 
tesy tones.  switch-seEectabie  CW  callsign.  Kit  in- 
cludes assembled  tested  board  with  Intel  B746 
MPU,  LEDs,  TX,  RX,  phone,  power.  For  info  call  or 
write  to  JOHN  BELL,  1381  Saratoga  St.,  Minden, 
NV  89423;  (702)267-2704.  BNB1014 

AMATEUR  RADIO  REPAIR,  mosi  makes  and  mod- 
els, discouni  labor  rates  until  June  1995.  WEST- 
ERN AMATEUR  RADIO  REPAIR  CO,,  John  Rupe. 
Box  697,  North  Cove,  WA  98547;  (360)  267-4011 . 
TTianks.  AB7DR.  BNB1015 

"AtMOST  FREE"  40^year  accumulatson  of  RF,  mi- 
crowave, coaxial  and  waveguide  components  and 
equfpmeni.  Large  SASE  for  list.  W6KRC,  P.O.  Box 
6117,  Uguna  Niguet  CA  92607-6117.        BNB1017 


Sell  your 
products  in 

73  Amateur 
Radio  Today. 

For  details  call 
Dan  Harper 

at  (800)  274-7373. 


UHF  REPEATER 


Make  tiigh  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


Field  Day  G5RV  QuicKits 


40  Watt  Mobtfa^RajjiO 
'  Dupleattig  and  tuniirig  inlormiitiQn 
'  InformaikHt  without  radio 


$40 


Versatel  Communications 

Orders  VeOO-4S6-SS4a  For  info,  307-266-1700 

P.O.  Box  4012  •  Casper,  Wyoming  82604 


CIRCLE  2S9  ON  READER  SERVICE  CARD 


FailSiie  vmul  Irutrurtincij. 
Ho  mttOiiv^  or  mnuis 


SOOfSS,  Prm>SL  VT»4ti05 


■^ 


-  PT€SOWWTtl1  SiWtr  Fixing 

•  IkjCLkpfdial  Quid  rtci  wtr? 

Thh  am  ItaDilB  lad  W^C 


•  Fill  5iJv  GSRV' 
-  Hiif  StwGSKV' 

<  JbJQ  riic-Tnn  TSat  hiw  l|  |  % 

atdmt  Hot-LlBti  Adi  a  PmM 


CIRCLE  29G  ON  READER  SERVICE  OAHD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


REPEATER  CONTROLLER    ^  ^  n  |  =f 
With  AUTOPATCH    $99.95  <: 

DTMF  Conlrollcd  Autopatch  ami  4  control  outputs.  Switdi 
seltx-table  CWID.  VOX  or  COR  receiver  amtrol.  .^\ssetiibled  tested 
board  included  in  kit  LED^s  for  Power,  TX,  RX,  Phone.  Intel  8748 
microcontroller.  Board  size  3.S  x  6.3  inches.  You  add  receiver, 
transmitter,  power  supply  (12v),  phone  line,  and  antenna  systetn. 
Circuit  board  is  top  quality,  double  sided,  plated  tlirougli  holes, 
solder  mask  on  botli  side^  and  parts  legend.  Shipping  $4  for  UPS 
GROUND  or  $6  Ibr  UPS  BLUE,  COD  add  £4.  For  more 
infomiation  call  or  write  lo: 


John  Bell  (702)  267-2704 


1381  Saratoga  St  Minden,  NV  89423 


CIRCLE  27  OK  READER  SERVICE  CARD 


r9. 


irnurjmTTUSTAirjiu^rT 


OM-TNE^  L.SJ>TFR.NAT|ONA[.  CALL  DIRFCTOR'I 


=?\ 


f iamcall  online  service  gives  yoy  access  lo 
over  a  million  hanvs  via  your  computer  Si 
modem,  Updated  each  nionlh!  Only  $29 S5 
per  year.  Unl united  use  -  24  hours  a  day  - 
you  pay  for  the  phone  call. 

800:282-5628    Q^'^^^ZLpFAX  705:894-9141 

RoutA  4.  Box  1830  •  Mineral.  Virginia  23117 
ln(«rn«l.  InlDiQtuch:  com 


aUCLE  7  ON  READER  SERVICE  CARD 


The  Only  Material  That  WIN  Adhere  to' 
Polyvinyl  or  Vinyl  Outer  Coax  Jackets! 


I 


I 
I 
I 

I 


Forms  around  and  sea^s 
od  d'Sh  a  pedf  stings. 
Nort-con laminating  and  non- 
conductive. 

Wide  ambteni  ternp^raiyr^  range 
(■SO^Fto+iaD'F), 
Stays  l]$xjble  lor  yaars  insuring 
moisture -pfool  connections. 
Reusabie— Qiiick  disconnection 
and  resealing  witn  sami  material 
A  must  for  satellite  TV- 
microwave  work. 
Hun(fre<f$olu£9s. 
Moistu  reproofs  al^  connections. 


CQ AX  SEAL  .  T^ll 
$p&te'Age  rririili!  It 
un:3le1i:iiq:c:ly  RvtndHi' 
el  piA^ic  M«^  to  ^trvr 

inp^Vig.  inqU  -b  lonii  ■ 
n9  l^rav 


EFT£CT1f¥l 
VOiSTUREPROOf 


! 


EVERY  LNB  AND  COAXfAL 
CONNECTOR  NEEDS  COAX-SEAL 

(Trial  packet  forA  connectors-S1»  pp<i-J 


UNIVERSAL  ELECTRONICS,  INC, 

4555  Groves  R04<l.  Suite  12     Columbus.  OH  43232 
Phane  (Er^^  ge6=4eO^  •  FAX  fS14)  066  1201 


CIRCLE  U  ON  READER  SERVICE  CARD 


1691  MHz  Weather 
Satellite  System 


1691  fWHz  Heml  Pre-amp. 
modelTS-ie91-P.  Amp 

1951  MHzRece'rver 
model  TS'1 691 -Recvr 

Decoder  Board  &  Som\'are 
motSel  TS-VGA-SAT4 

Low  Loss  Coaxial  Cable  (65tt) 

ottier  tei^gths  avaHsftile 

Track  11  Satellite  Qftital  Program. 
Tracks  ALL  satellites,  world  map* 
print  out 

1691  MHz  Loop  Yagi  Antenna 
modefl691-LY(N) 


$250 


S450 


S349 


v^3 


399 


S99 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system,     $3 

Shipping  FOB  Concord.  Mam, 
Prices  subject  to  change  wtthoul  notice. 


4teit« '  c  wa 


I   VISA 


SI 


SPECTRUM  IHTERNATIOIIAL,  INC. 
Post  Office  Bqz  1084,  Dept.  S 
Concard,  Mass.  01742,  U.S.A. 
Phone:  (508)263-2145 
Fax:  (50a)  263-7008 


I 

I 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


TAB270I  Tnn^iTifHef  Hunting  bif  Jastph  MvdS 
nmd  Thiwu  CMn£i  lUiio  Jif l  ttkA  fiadpi  dap* 

UE202  RTTY  Today   by  Davf  tMtram  Modeim 

TVml  Tbt  World  Hbdi  Mel  Drreclory  by  Mih 
WitUi^ys-kt  N<fw  -2ikJ  fdiiiLita.  LninMluces  the  spccid 
IntL^^st  huni  nsiiio  luL^^'Uf Ls  uiiJ  shows  you  wliun  tad 
when::  yiiu  ciin  tujk^  Uicm  in  S9J0 

WGPSTlsa  1995  North  Amarfcan  Cvimaolc 
Tbe  I9^i5  Nunli  Ammcio  Cailbook  Lists  die  LtJh. 
Uiftes.  loJ  itldres!)  ta^orniiitoD  for  SQQJNKN-  li- 
fdaoJ  mdiO  JBlAaHS  so  aitl  ctiuMnOi  Of  NoAfa  Affl«r- 


IIMIS4  Rpcio  Handbook,  23fd  Ed.  />>  Hj/iuan  /. 
Qrr  W6SAI 140  pi$s  uT  pm>lh4Bf  yon  viwed  lo 
Jfca^w  Jifaout  fadio  comoiunkraLKin  S393S 

WGP12;^  1995  Intarnttttorwl  C«llbook  The 
ocw  1993  lAtemacitiiml  Callhimk  lisl$  500,000+  U- 
pcnstid  nkJia  amateurs  in  thi'  ^ounuies  OLilskl^  Nunh 
Amcrku  ll  i:uvers  South  Anicrica,  Europe.  Africa, 
Asia.  4ml  the  ¥mfk  aiza  icucim^  at  Haw^I  «ad 
tbe  U-5.  piH&i^;i:iiue)L  S35.00 

[XIV4t  Bwle  Bect/<Mli»  Prepare  by  ihf  Ba^ 
mm  afHm^  Femmrtd  Cm-^i  lb^  inporuu  xpta^ 
ol  ippiicil  dectroijcs  ul  ituiiuaki  pQiDiBuitii.i- 
iiaa.SllJ95 

DOV78  S«COrid  L»v«l  Stiic  EI«Ctfonicil 
Prepared  ty  OwJimtim  ^Naviti  PtrSt>tiJiti  .Sf^ucl  so 


SHORTWAVE 


NePAW94P  1999  PlH|IOr1  to  World 
BMiid  Radio  by  iniertmii&tuil  Broadcaning 
Senrkti.  UJ  Y^kTU  gn  Umt  laicu  !diiiiicNi  ood 
tLme  gmb.  $19  J^ 

OTflSS  Tl*«  RTTY  Uttafwr  hv  Fmt  Oittr- 

man  New  »d  expanded.  T1u»  ipeciMiued  book 
compile)  iiiUM  1  ihnHifh  23  uf  ihe  W777  JJj- 
frner  Newtieiier.  Conlsiins  up-LCKlale,  hnnl'tO' 
Tind  inrofmuliDn  on  odvantreJ  RTTY  ^)d  FAX 
monitorin]^  uxhniqucb  an  J  fncqtujncies.  Sll?.?5 

09S42  The  Seamier  Lrsten«r's  Hartdbook 
ty  Edward  i«?mre  N2Sff  Gel  Uic  most  (3ut  i)/ 
tnerf&liD.  S14J>5 


CRBSM1  Scdnn&f  Uodlficatlon  Hmn^ 
book,  VoL  1  tv  Bill  Cfftk  pfovide*  sim^i^ 
rorwdn)  4lt!f^hy-$i£p  iii^fuciiim^  for  expmdiftg 
ibe  operjumi  capiibiJitici  flf  VHF  scanmsr!!, 

svss 

QRBSM2  Scanner  Nlod  I  flection  Kand- 
book  Vol  2  by  Bill  Crtfk  Mrrc  U  is— a  com- 
poniQci  u>  Vol,  [.  Id  tmiU  Vol.  2  has  a  saLHicin 
thai  pnwidcs  uapiowd  sipf^cnat^h^  aod  updatod 
texrhniquci  Tor  die  mods  to  Vot.  I.  Tbirtt'i  [t 
DC*  eKCitiflf  iBodJrieaii0ii.s.  for  popular  icao- 


TAB  339643  Tunlnt  tn  To  RF  Scanning 

Fmcn  Piilkf  id  SaifUJic  Bjmdt.  Bob  Kay   L50p 
t99<4.  Tiib  Bookji.  Thii  ii  a  ihnocikkrfiil  botik  fof 


NEVK  /TfAfS 


/S-J^y 


W5GWH0  Ham  Operalor  Edu<^ton  P«le- 
«0t  S«fTw«r«.  Norv]cc— luir^  kv  PC's,  ojouiw 
hat  1 1/2*  md  5  1^4-  diski.  SJi JS 

W5GWNSW  No-Code  Kam  Radio  Sorrwaia 
Packaga  for  PC's,  i3onutm  bu^  3  1/2*  ud 
5  IM-  cftsU  S29;95 

W&GWNV  Na-Qod«  Vldao.  Manual.  Part  97 
Rules  Uam  how  lo  be  i  tmm  mliu  openuor. 
S3*.95 

AR4092  Vour  RTTY/AMTQR  Cprnpanloit 
invites  you  (u  u^rplore  ihc  wofld  of  HF  diglTol 
eomfnijnicstfk>cks.  [f  yoy'v(!  never  npcniicd  RTTY 
Of  AMTtift  before,  tbis  boo^L  la  ^riu^ii  ufieciolly 


"73  -  PpriJ  -  t^S' 


Basic  BfOTDiucv  dMmiifa  ucaonnii  of  ih«  man  ad- 
V  iDced  kveb  or  ^rfvhcd  tlcotmic^  S9.M 

S0N09&  How  To  R«ftd  Scti«matlc«  (4Ui  Ed.} 
^ir  OoBaid  E.  Hfrnngion  Vtnien  fm  Ibc  hepntar 
in  clectfDBics,  bul  U  tlio  rout  si  nil  if^formaiioi; 
vjUujfblt  10  ihe  hpbbyisi  and  ciapm-tnn^  ledmiciaiii. 

WLSWOCP  RfldlO  Operator's  World  Atlai  by 
Wiil!  MnsQfi.  WOCF  lliis  is  a  compjkl  i5a7),  de- 
Liili:J^  and  comprehi'n&ive  wof  Id  iitliis  clesiped  lo  be 
I  Lcuiiiam  desk  lof)  compaitiuA  (ui  r idio  opefitacs. 

TAB 371 09  S«cfee«  of  RF  Circuit  Design  by 
Jcntfpk  J,  Can-  Wniicb  la  cidat  DCifl'ifdiak;al  Laiir 
fUfic.  cot«5  nemtaiDjt  Iraoi  a^emM  lo  tniKiiiian. 
$11.95 

DP919  T3  Magajtfne  Index  1960^1990 
A  complete  index  lo  every  oniclc  published  in  7} 
Mffgmine  xhwu^h  VM.  IBM  softwaitispecify  type) 

TAB  11 065-1  Mastering  Radio  Frepuenqr  Cir^ 
eyHs  hflf  Joe  Carr,  411  p  if  you  re  lAJcrc^fcJ  in 
Itaniit  AMI  itdio  tocnpoaeau  tad  ciKuiu.  ihis 
bookispiMl  Plftlhnr  ire  amaTiiaipkcircQds 
faa  can  bidd  b  upUim  hcnr  cm:»ts  wixi,  Jisoi* 
loi  fi^inpnieit  tectnis^  riur  vok&L  Tiks  «ill  lake  a 
la  ^f  the  mifsteTy  out  ci  bow  ndtn  wocL  die  eisy 
may.  Has  wilJ  te  mjc  of  yow  betL?f  i2n  ham  iuvea' 
ffifnts.  SWJOO 


the  VHF'UHF  seaniier  Uiicner.  It  ^Kplains 
about  llie  Vt^ious  radio  bandit.  aiiije;ini.5.  the 
lawi,  and  iiiA&  frcqucocies  for  evety  imasgin^l:^ 
»mce  .  ,  including  the  Secret  Service,  FBI, 
ii]itit3f\\  IRS,  prisons.  Fills  &  WiKllife.  McDaQ- 
akJ'iflrdc?  v^indo^s,  nuclear  ^arch  i^ami,  laiK 
nadi,  Rusiian  «atcltiles,  TiejittU)  DepL,  mic- 
lrs£  mitrr^phonci  for  epueerts,  and  s^o  on. 

07A66  Aaronauttcal  Communlcatloiis 
Handbook  bv  Hdberi  £'.  Evtms  ^xhausLive, 
schotarly  ircLitmeni  of  ^hQjtwuvtf  aemnautical 
Ijslenin^,  S19J9S 

AR402S  Beyond  Lin«  of  Sight  TM&  book 
sbow^  *h>'.  a.$  we  kni^w  ciKla>,  VHF  radio 
«a%ci  cao  usvel  i]iou'^:tnds  u|  mile$,  Showi 
baih'  hami,  dbcovertui  or  pushed  forw^  the 
discm'er)-  of  die  pni^pagatiofl  mocks  that  nrnkr 
VHF  DX  po$$tbk:  irupci,  sporadic-£,  aurora 
and.  aurodi'E,  meteor  waller,  F-La^'er  propaga- 
tion»  iransK^qiiau^rial  prupnj^uilon  and  c^rth- 
nKM>n-{;;irth,  SL2.(K) 

TAB  44774B  The  Shortwave  Listener*t 
Q4lA  Boolt — Evecylhing  you  ne^d  id  know  to 
<jajo>  Sbonwai^v  Listeoii^.  Aniiji  McCormkk. 
142|I  1994^  Tab  Booka,.  C&QOiafl£  nndvier&.  AC- 
eessortei.  anienrus,  frequeneies.  and  felUn| 
QSLs.  SWL  is  an  eidiing  botrby  .  .  .  Uiai'i 
uhat  foi  mc  intereued  in  huamiiig . , ,  Wjyne. 
Sir95 


WAYNE'S  PICKS  = 

WG2  The  Mlltton  Dollar  Vld«0  Unciti 
Wajik^  haa  itij«k  4  vidv'V  whith  eiploiits  bOw 
just  aJMijt  *iiy  conipaay  t^n  inert **c  sik*  by 
ov«r  a  laiUiaii  duJEdrs  jusi  ihrough  ibe  sneaky 
(aki  uaeffifCtHli  use  oi*  pcDciKHiiXi  As  a  ni^gi^ 
zinc  editor  and  pubii^lKr  htf  explains  i&  d«ajl 
hDw  you  am  msmipuUue  ihese  (wopie  lo  e>^  ywi 
(DI15  of  free  adverUsing,  Video  of  liOCle  Wayne 
showing  ytju  how  ui  beat  the  system.  Order  $1 
minion  Video,  S39.!^S 

"SEEK  YOU-  by  The  Han  Baad^The  Uties 
include  "Alwiiyt  un  the  air'\  "On  the  Monday 
Evening  Gray  line '.  "lUiio  Widow",  ^Thc  Trip 
lo  Dayton".  "The  Ccniest'*  md  leven  mofe.  TIk 


bsm  radio  CD  sinned  as  a  bit  of  a  jokf  by  An- 
dnrw  and  Ussa  Miiddl»laD  who  qittekly  disciTV^ 
eied  tliat  there  uc  miny  expeiieacef  thai  radio 
kadi  £0  thmuf  h  «  hich  se  ^icrr^ttng  f nougb  lo 
iUlg  iliD4£_  This  is  m  eaifBady  «!ni«!naiiiifig  CD 
nad  win  strike  a  ehonl  « itb  stsy  radio  ham.  SWL 
or  XYL—an  ideal  preseatl  SVCD  SIS 
SYTAPE  %Vtk, 


[38657  Dumbing  U^  Downt  The  Hitfdon 
Curriculum  Of  Compulsory  Schooflng.  by 
John  Gaiio  If  ytni  L'njoyejLl  "Dtiiizlim!  War",  you'll 
enjoy  Ihis  aJui.  A  Wayne  Green  reCitminended 


SOFTWARE 


GGTE  Uotsa  Tutor  Fnm  b«£ianfr  id  Eim  diss 
m  easy  selffMed  ksMSB-  Cmie  vptfdi  fiwm  I  lo  (»er 
100  ^'dcds  pet  mintiLe.  SUDdanJ  or  FimsihorOi  mode. 
Adjuitiilnlc  itmc  frccpiency.  Crftu'  yuur  own  drills, 
poclke  Of  laual  (muto,  Eiwns  conlonn  lo  FCC  require- 
ments, 5  in"  floppy  for  IBM  PC,  Ti'W  AT,  PS/2  or 
cnmpatibks. 

GG51/S  Morw  Tuttf  J.Zr  Disle  S 1 9i0 

GG3li23^bdifTalar:iJ'  Disk  Slfit 

CCADV5  C«id  Editiu  5  J5*  Dak  S£l  JS 

GGAmiGoUEikiiffi^r  Disk  S»JS 

Unxe  Cocit  Progrtms— (Avtilabit  on  5  1/4*  * 
tfak.)  InexpRtiivr  caDf4nt  ^hmS  jfiide  ccdf  |iD;gnny< 
kr  bodi  die  C64/I  Zli  CcinaiDikEiEj  vil  U^  IBM  cofnpili' 
bles;,  f^D^itnu  incbde  npdited  ICC  ijul Mi.'Cta.  multiple 
dHitfe  infTweri,  rncnuUis,  Kbenulic  lyinUi^^,  diagrami. 
mil  simuJaied  i\*^}  ^uoiple  lesL 


IBMPW 

CmiinnjQfi!  r^i 

Ptkff 

Novlpe 

LZlBMOl 

LZOOMOI 

S  14.15 

Ted} 

LZUMQ2 

ummi 

S  14.15 

Genen! 

LZtBMOS 

LZOOMOS 

S  14.95 

AdvuKc 

uiB\m 

UCOM04 

S119S 

Exin 

(New  ft»]) 

LZIBM05 

LZC0M05 

$kfJ»S 

•AiUSlJQQfDfJia'Dssi 

VIS  Study  Cards 

t'tijnpjo.  up-ii>cLui'  FUoh  Canbl 

th^  Kry  Wanh.  t'tikiliafd,  Qiiu 

oaba^  FonBnlis 

norked  ont  Scbenalici  al  you 

fiBfCfttpi  Vied 

SUCCESSFULLY  by  «»»  6  u  Sit 

NOVKIE 

VtSOl 

SlUS 

tlCK 

ViSQ2 

ItJS 

Cke^ERAL 

VI9IB 

f JS    1 

ADVANCED 

VISW 

15.K 

EXTRA 

VIS05 

14.45 

for  you!  You  u^on'i  find  complicafed  t£cBakal 
jargon  here.  lanA  mfonnai^on  >ou  can  use  hgttt 
iwa^.  You'll  discover  huw  to  As^jexoble  }our 
o*n  Rm/AMTOR  aaiiiHi  Lse  RXn"  md 
Ai^nOR  la  Eilk  ID  amaeim  ihnii^baui  die  vwld 
. . .  Gaofoe  tn  RTTY/AXITOR  eoiiLeas  .  Huiri 
fbrdigii^DX  $^m 

AR3754  Radio  Frequoncy  mtarfargnca— 
How  to  find  N  iod  fix  ll^  Imcrference  piDt>]em& 
arc  challenging,  bul  curabli^.  With  Qic  techniques 
In  til  is  book,  you  can  help  ftjaiott  (;lci;tr;>nic  peace 
in  your  neighborhood.  $15j00 

AR4661  Antannaa  and  T«<hnlqu4S  for  Low* 
Band  DXIng  can  be  [.our  m^kci  l^j  Lw^  -band  sw:- 


ocas.  Draw  in  J  on  the  ex^riences  of  successftil 
DXt&  aod  the  aitthor  f^  own  ctinskleralik  e^pen- 
enoe,  Jdtm  DevoUere.  OX4LiN.  shm-^  die  tips  aod 
technkpaes  diai  c^  mafce  Kv  ddfcirninf^  beE^eeo  ji 
oaiioa  thai  rikes  port  tn  i  eoniett  and  am  tkn 
wtmk!  SJHOO 

Aft38l9  Physical  Desin  of  Yagt  Anienrtaa 
hv  David  B.  tefum  ViUQH^  providci  the  tools 
hcrt  to  desigrt  and  build  n^hust  Vsgi  finEennas,  us- 
ing sourvd  nfH;t:himicjd  finginetfiing  principles.  Ydu 
need  no  lorgL^i  ft^jir  iht;  consotiuences  of  wind  or 
let:  siamis  on  yi.  ui  jj3ii;'bni^.  WiUi  ihi^  informa- 
tion, you  caj5  build  or  "beef  up"  existing  Yagis. 


RS-1  The  AnwiMir  Radio  Mail  Ord«r  Cata- 
log af¥l  RMOur»  Directory,  4lfi  Edtt^ 
n  the  niost  compr^'hi-tiai^e  sotircf  bcw4  fur  ii^lec- 
tmaic  paIts^  software^  md  equipment  lufeted  at 
tbe  rad)0  amaurur  or  letvcxis  i^kctruiiH:  hobby  isi 
ao>ibberel  Plus^  a  weallh  of  '^'aJue-addeiT  refer- 
ence ftkMfn^l  jiU  m  363  pa@(^  4ih  Edflioa  clear- 
at  onJy  S8.^  (was  |I&(X)» 


TAB4354  The  Beginner's  Handbook  of 
Amaleur  Radio,  Third  Edition  ^v  Chy  Uist^f 
'W52TV.  395  pages.  'Ihi.s  ts  a  woiulerful  Uxk  for 
newcoiuets.  It  is  basic  aind  wel!  i[lu,STrau*d,  Even  if 
you  have  aH  the  odier  ham  handbooks,  ymi'll  stUl 
rTndl  lihis  OIK  usEful   SllJIO 


ARRL BOOKS ^ 

ARJ995  AftIL  liffS  BMKlboDk  (7iji  EdJ  f^amns: 
iddbi  l>SP.  iiDprovnl  Lre^UDcnt  of  Pi  nd  Pt-L,  lU 

AR108M  AERL  OpHVtiQi  ?^Uaiul  (4tb  Ed)   Eu^ 

iidiiiliig:  JBierficiai  }Kimc  cumpuierT.  OSCAR, 
VHFUHF.  SlUi 

AJ0^7QlPKdirb<w*  ^  ftaw  Oi^w  tT/fB  Ptc- 
KftU  coiuUifCiMjfi  prujcos  for  tbe  QRP  aptnux. 

A]l320r7  WlfBS  Ikri^  ^wtciudt  ^  i^^ir  £tii^ 
H^/fS  RDed  mib  ismple  prxruiol  pcofedi  flm  oa  lit 
la&  u^  ifiid^y  tvaUie  wai^foaEMs  md  comniDf] 

ABMa^SdfldShartkati^  Gmd/btsk  mibmadofl, 
cdveis.  [nuL^miufn^  powcf  j^iuppb^  mI  lesi  equip- 

M4173  Mbw  Vmi  V  Talkintr  AD  You  N«d  Ta  Gd 
Tour  Fim  Htm  R^dw  Liceqv  (2ad  Edition)   A 

tOTTtplcic  ^lutly  giiiik:  fitr  ihc  Ti'fhiiiciaii  odcI  Novice 
writlen  exum.  IViii:i:i<:aJ  infurmMion  every  beginner 
D&eds  u  wriitcn  dcarty  iiiul  sinpty  ami  la  small  doses. 

ms» 

AR471g  ARRL  Repeater  Directory  1994-1995 
l9j(XIU+  Iblings  with  digipciucrs.  bjutd^laiifin  CTCSS 
(PL(TM))  tnoe  clmnT  frajueacy  cnordiiuiiors.  ARRL 
«prciaJ  »fvi4:e  I'luHv.  anij  b€:kiCt;^n  1i  slings  ttom  14 
Mtizii>:>4ClLr  SAuM 

ARJ5%  Tbe  DKCC  CMBptateo  by  Jm  Kmrmin 
KRIS  Spclh  iMH  in  iJnqilc,  s^uibjtifvaij  icnm  isiiaL 
youAcedy  beiuiJue&iliilDXef.  S8J0> 

AR123(»LaiBMli-5pM  $UI 


■  po^ofcx- 


AR3177  The  ARRL 

FiDiD  1  deoepltKtjr  sioifiie 
penmnii^rL  ^  mil  it>  ikrvtkif  Sm 

ANTENNAS  ^^ 

UE220  TtM  £»y  Win  Anttnna  ltondboo«  t? 
Obv  ^r^m  JL'/THV  Oii»rk  )tN[  ail  nf  ihc  sitiiiJcd  di- 
****^***  Id  1  rull  rMfc  of  eisy  to  biiM  aid  OKI  "^ 

V\HaPfl7tm  AN  About  CiiMcat  Qunf  AMHimi  £t 
tiksi^ji,  L^Kury,  ccjOAiniCLHA,  upcndcuL  Nfft  feed  aod 


TAB  13S7QP  PiicQral  Antsnna  Han^tKXrit-^^iii^iM 
EjliLioa  1994,  Jouph  Cur,  lah  Baot&,  This  560-p8£t 
book  ii  u  icaJ  Irunniic,  Joe  Haru  with  llv  FusiLirnoiL^  of 
tfluium  imJ  Imltine  thttw^\  I'tpliiinii  about  pftipagadoti 
of  aU  kjnd^ib,  41I1e1  Iheu  priJV44li^  u  km  of  n^y  aaieima  uia- 
smjctbon  |!(n]>ia-b.  Ii  oivcis  iittfflnifl  uid  Teedets  Ibr  lU 
bands.  Vuu'll  huve  a  huJI  with  tia  book.  By  IM  way,  ihc 
C^;ipl^ialina4  lift  i^inifiJc  aiwj  wi'l)  inyNtrjlL^d.  wilii  soma 
iiiiUi  ihhciE'  il>  un^jviKiduhh!.  ktui  ii  witn'i  hi>g  ^mi  down. 
Il  evu!t)  M  Uv  Zl.-.SpL%-iiJ  iuiL-iiM,  whkrh  ['vt  used  on 
Woi  with  SHOE  ».;pKi&iilia  DXiiti  :^nxtii  II  has  an  fx- 
trdtinliiiahly  km  ungjc  iif  niilJalwfii  and  mxk  It  so  I  could 
fliv^ays  wort  du  fare  n^iill  fim . . .  Wtyne.  $26.95. 

AB4734  ARAL  Antsnns  Boofc  The  ikw  16di  Eifitkii) 

01  (niciiiiuj;  JLiBiianifiiiiiJ'^  Lriiiuaimicii  liacsv  ^Wsign  stai 

ARD?S4  Af^e^rrnc  ComptncSiynt  Vol  1  Muoiih 
IB  wmicik,  quik  k»|M.  yn^s.  mtacod  im  meacos^ 


AA2&45  Aidcnna  COMpn^um  Vol  2  Ccnm  ver- 
■oil  vip^  (liadv  JMlMOBd  Mid  btfoidUKl  systtxiSt^ 

AP2€2e  Oompviion  Softnift  for  Antenna  Conv 


UHF/VHF/PACKETt 

TAB3222  Tb«  Rt<htt  tddio  Hunfbook  f2id 
Ed.^  by  Jcfuthm  L  ^t^yo  k'RIT  "...ihe  tfcefmJiiT^ 
guflJe  ti(i  irnauiw  psn^isi  cipcr^ki^~— Ourya  Reedy 
Wi BEL  Only  SI 6.95 

AHTSCJ  U:S.R«p««tar  Map  book  by  Robert 
i4anin  The  Giutlc  for  mvrlaoj  riniiu  anuicuf^.  ^93S 

TPOOl  Tht  Bft»lc  Guide  to  VHF/UHF  Ham 

Rddio  by  iLiiward  M.  Noli  Provide  a  lii^l  fVtJ^  in- 
lioduciion  10  thi:  2.6  and  1.23  iiieter  bands  as  well 


Tlus  book  CDOsists  of  mides.  p^Hs  md  gqv- 
omieil  rcpofu  ihii  ikicumeit  die  pfocess  whereby 
Mmmem  ipeaa  qsmmm  ^^.v^^ssed  &T3ni  iJk  dfi^ii^ 
boiid  ID  dkc  iDwvvf&,  SJOjOO 

AR2%0  Tnm&BLti4iai  liK  Ti^^iHn  0^  El> 
Jy  ar.  Jn^  jovi  H?f  W/  Pnctk^  deagis  »d  spc- 
citfic  EBformuJo*  am  ca  MiFacUoo  tfchaLques  ud 
smiccf  of  BrieriiL  S2U0 


p!v  bM  ffwifrwirtJF,  eflkieiu  opoicin.  531  Jl 

ARRL  Lktue  Ma&uIs  CumEdete  FCC  qvestMu 
p£ic}b  with  uewcTL 

AR41S!  THtinuriaJ)  Cbs  S  IM 

M4^A  ( kumi  Llui  $  12.00 

AR32T4  Ah^  tattd  C  llM  I  tUO 

AR32S2  Extn  Cbui  I  S.0O 

AR^ISS  Tbe  SatrtlUe  HipcffoeiMtr^s  Handbook, 
(liKl  Ed.)  i^v  iW,iffii5  Ik^vuhyg  KlUbC  Ej^paihkJ  ^ 
revised  F«u.^Dg  tm  stft^Jliu;^  buill  by  and  for  Lbc  in- 
lenuiUtuil  nidk)  jcn^urcaimnunit^.  S2fl'J0O 

AH203a  Y(Nir  Gal«niiy  to  Packet  Radio  0eA  Ed.) 
Tells  evcrydung  yuu  need  lu  knuu-  stboiK  ihiii  pupular 
m:w  mi^  SU.IHI 

AR464^  SaltUite  Aniliolog}  Hie  latest  Information 
on  OSCAR^  V  \h\m^  \^  &&  M^ell  as  lh£  RS  salellileb. 
the  use  of  ddgilal  nvidei,  UrackLng  antennas,  RUDAK, 
mkrn.)U]fnpulcr,  and  nun:!  SiO^ 

AR44tl.^WeaiiiirSilr{Uie  Handbook  (4ili  14.)  by 
Dr.  Raiph  Tag^ari  WASDQT  ExpAuitd  and  revised  uj 
lefled  todxy'ii  wf Jther-liix  ^iatcUili;  lechncitog:^.  S2&M 

AR4653  CfMOpwifiii  ^(rfttiw  for  W«Mfa^  Sai«Uil« 
BvdbMfc  S  m-  hS  DOS  l%f|>r.  Slidt 

AR^!AS)  ConpiMt  DK V  Onl  &L)  by  Bet  Locigr 
H9A7  LxAm  hiii4  fti  buM  DX  apiJ  qUaia  hAn(-ti>:|et 
QSLcanh  ^UM 

AR3762  VMr  QRF  Opcnoi^  Co«i|w>Qt]  No  spe- 


AR4017  AiEitiHina  ComperKfium  VoL  3  iAtwt  va^ 
cak,  jF^pL  qtndiis  piu  haofiv  acr^^  mofade,  difcdkn 
liwtmc,  cnoircilled  cwm&.  cmipvieTtzvd.  itsolljtKB. 
D^eiioAiJi,  plui  40  iiif»  vtKks  Tor  bif^umfr's  id  ad< 
va«rd.  SL4.M 

AR2&1S  W1FB%  Amanna  Notebook  byDmOe^ 
MiSii*  WtFB  Ctc\  thtr  bei  performjfK?  nui  of  i«io6tnj5iii« 
wu^  Hkiui;!-^  4Eid  venJCsd}-  Build  lEuier^  ind  SWR 
hridEei  Sl*JM 

WGP&7107  All  About  V«filcnl  Antennas^  miium 
Orr  Cdcnp^Tttcn^ive  k:{>vtrij$i:  L»r  ikmaleui  cammuDict- 

tBBS.SlL*! 

WGP87042  3«ain  Antenna  Handbook  by  WiUimti 

Orr  find  ^luari  Otwun  r.Vi'rj'ihini  yau  need  10  fenow 
dbdUE  beaiu  di:h.igji.  i:!}ii.s.tnu:tiLnh,  ;uid  n|»falion.  $1L95 

WGPB7077  Simple,  Low-Cast  Wire  Anlennai 
For  RAdIo  Amateun  by  Wiilim\  On  and  Sttmn  Caw- 
an  All  Newl  Low^vfit,  mulii-Niiod  iinteiiJia^;  incxpen-^ve 
beanu;,  "Invihlbk"  iinErrma^  iw  hamh  in  'toufh"  kica- 
tions!Newdj>Aa  M155 

AR22C0  Anienru  imp«(tan»  Matchhg  by  WIjM 
N.  Cawn  M<iisi  amnpfrhirn^ive  bool  ftntieii  cxi  utim 
Smiili  ChKU  m  vbbiD^  mqiedaQce  nu(diai£  pruhtoi^ 

AR0410  V»gl  AmMtna  Datign  AMaiA^sEiies 
potidud  and  r  ipsaded  b}'  Pr  Linim,  SlSJI 

AA299&  Raftactions  «ia  Uf(  dispel  ifae  half-tnidii 
mi  oottiflit  mydn  ttui  tuny  believe  nc  tioe  Aoal 
tissnissioii  1mc%  schAv j  ih  ^vm.  affiMM  mwiSBOf,  it- 
JleCttdpCiwersid. 


AR3lia  Raf  lectio n»-Sort«:att  for  EBM  S-1/4' 
SIMI 


AR3959  Vottr  PMlnt  C«nif)anto()  Psriea  Rv  il« 

AFt367|!  Your  VHF  COfflpanton  Explon  the  fasd- 
loijng  a:uviuc!is  un  thi:  VHF  bind&,  1^1  uid  repeater;, 
packi-r,  n^  i  SSB.  S^u^Uiles,  ATV.  transimEler  hiiut^ 
Lug  ind  moic.  $8.00 

03RO2  RTTY  Ttwtoy  hy  Daw  tftgram  KiJWJ  Miist 
4t]cnprt^nHJvc  RTTY  j^uidc  «i^cr  pybli5fe£d-  S8^ 


BOOKS  FOR  BEGINNERS 


W5GWNC  Technician  Class  License  l\lfinu- 
aJ:  New  No-Cod«  /i;k  Uurdott  Vi^esi  1  his  boot 
coven  evtryEhiiig  yiiu  oct*d  Ict  become  a  TedSni- 
€un  Gasis  Ham.  Evtfy  qifcslkm  and  iHLswer  oa  the 
fiamijiMKins  iiy  found  in  ihis  one  book.  FCC  Focm 
61f^applkaiiaa.$9.^ 

XTAL-1  Ttw  CrystaJ  S«t  H&ndboo^  hy  Phil 
Andef KPn  W0XL  Want  to  give  a  kkl  mi  exdi- 
kg  picvM?  Or  [D^bc  yoiii^f?  Ciyoal  s^  vie 


alive  iuid  lun.  Hen^'si  a  whok  fiook  packed  with 
crysial  ^v  dncuilji  thai  anyone  cart  build.  Von 
oi^y  get  jntca-^yed  couugh  to  jcdn  the  Cry^al  Set 
Sf^ciciy  and  g^i  ihcir  newslstti!^.  Now  stan  saving 
OuM^oaimcallMnea^ofci^?  133  pages  $10^95 

AR4432  WlfB's  Help  for  Mtw  Kams     ^y 
DoMf  DtMa»  WIFB  Compkie  for  tbe  Ba^-coma 
PtA  logedier  a  alMiOO  ai>d  gst  On  it^  air.  SIOjOO 


all  n^j  €f  crpcHMve  eqmpmeail  kj  enjoy  ihe  ejtciie^ 
mnu  ifid  dulkn^  of  km'^KTwerqKHting.  $6Jft 

AR3t«9QRPClaifki  Cbn^xlatkntof  ARRL  poUi- 
Ciiioaf  OB  butldtag  reed  vers,  LraasmiLi^i^.  itmi- 
oeiv^v  acccssones.  SUjW 

AR4210  PCC  R^  Booli   A  ttwa  fcr  cmj  tCBve 
S9JI 


AR0)56  Mont  Codt:  Tkt  WsstmM  Lafiguagf 
iy  L  Pi'jff  Carroif,  It  W^KV  Enpaoded  imJ 
miscd.  ia  t&  2od  edJlioiL  How  to  h^le  diitrcii 
cilLi  b^Afd  aoi  only  oa  ib£  hunbuid^  but  on 


Bintiaic  and  urcnft  frBqueiide&.  $tidW 

AJI4]  14  Xjsw  Prnfilt  AnMcttr  Rfidu  E^  dv  Kaa 
who  Ih'Cf  whcrr  am^nnas  ate  frnwDed  i^n.  Rrom 
hn^ng  your  ailenju  to  operaiif  wlb.  Igw  jicm«  Thli 
bnnb  tdJb  yoii  ho«  to  ^i  oc  ih^  ^r  b^  Otk  ledi- 
■iqtct— ■■dotheot — viibdu  calliitg  jcb^HiaaioyOHr* 
ictf.  $UW 

AR39t}  LDdertlandJDf  Baitc  tltclrDbicf 
Aa  AXSL  book.  314  bif  p^ci.  Tku  etplaiai  e«e]f> 
E&mg  VTcrv  siii^~  die  idjdi.  DC  AC.  ii:«qei3tdr%.  evtt 
lubo  |Ptm!>  Dm  die^  ac  SI7  ka'i  d  ^boui  bme 
you  uadenacsod  ibe  fijataocaiah''  SlTJi 


CODE  L4PES  ^ 

73T0S -GMMito*   $5.95 

S  wpn— T>its  huguiikmg  tape,  vSlss  yoti  thithigh 

Ibe  -fi  leiit!rs.  10  flumben^.  snd  necessary  puac- 

tuaiion,  conqfkic  with  practice  t¥^  step  of  [be 

wiy. 

73T0fl  The  Sflcfcl^r'^  S5.95 
4+  wpm—Tliis  i»  ihi;  praoicf  tape  for  diDse  who  sur- 
vived the  .1  wpm  lape.  wd  iE  s  a!.so  ttit  tape  fw  ihe 
Novice  Jind  Technician  iici:n$c^.  \i  is  comprised  of 
Qivc  i^ilid  hour  of  code.  Characters  sre  >»(  M  13  wpm 
imU  spjkctd  HI  5  wpm. 

73TlS"BacKei«alker"  t6.9S 

13+  wpm— Code  gruLips  again,  al  3  brisk  1)^ 

wpm  K)  you'll  be  ically  al  ease  when  you  sal  clown 

WAYNE  WRITES  = 

WGl  Wt  Tit  Pea  pit  Dtci^rt  War  Oa  Our 
Lowy  GoYfTiDeot — 560p  ^ft  covfr.  Tiui  h 
WM^Bt*t  report  ta  ifae  Ne^  Hunpshiiv  Economic 
DeveiOfiiieA  Catanissm  gMpbanrng  «4i9t  the  mi- 
jor  problem  lie  facing  bcxh  Nev  HampUun:  tad 
die  ooioiry.  and  prvpcfiijig  sunple,  ittjipf ivst^  e  lo- 
IpkiQik.  Wi^^c  fTupuHCS  a  sinipit  mty  10  bdvt  fcw" 
emnent  depaUuedb  lapfiily  cot  thdr  expensei  by 
50%  widui  ttiee  ytan;  btm  to  cot  ibe  €a«t  i;if  mcv- 
ceriEing  prisoncm  b>  ijiiv  90^;  bott  DixiKi  tsHflfaitr. 
bCM  ID  mkK7  dk:  ikBdi;  iuw  a>  cut  medical  costs 
and  inipn)v7  hcihh  ^xr:  horn  to  cm  indiucil  oooi 
and infVQvc  schools.  An  Jlx^^kiic siul m 5U. 

WG<  lOpS  For«ifhl— Tweotj  }^  apdm^  m 
tbe  Dfcckiit  Wjir  bout— 32t>p.  Fiirthef  propoul* 
fix  lolvii^  cnbciE  .\iDerncan  probleiB,  »cb  as  1 
ocw  i|^v.34:h  to  fiiuitfing  small  &usiac&£t:s>,  bow  to 
linuipc  Ru<uia  and  odiiT  (xjunirk^  irkl  niaki  a  pcof- 
it  ikitn^  iL  the  n^iJ  dope  ud  biockctnjmjgaciics^  1 
□i;w  yrtd  or  pol)'iL\:tinical  universiiyH  a  nevv  dec- 
ErDDics  tecKrvobgy.  why  Africa  in  io  Huch  a  mesi, 
why  PcrtM  hombccL  how  lu  have  tuition-tree  iinivis-- 
jiieu^ji,  a  pljin  fgr  making  Ct>ngrcs:s  [um  horie&L,  ^c 
Plenty  nitire  One  of  the  best  SiO  you'll  e\'er  spend, 
Ridicu]ojsly  priced  at  ilO. 


in  fir«f  of  a  su^y-cyed  \^luiui.ifr  ttxiAott  wbo 
uarts  seiKlir^  you  plaia  langiu^  cale  ^  4»ty  H 

73T20  "Coura9eotJS'  S5.95 
20+  wpH  CongrdEulaiiom!  Okay,  die  challen^  of 
code  is  wbat's  goiu^a  you  liiis  far^  so  don'i  quit 
now.  Go  for  the  extra  class  licensii:.  We  ^nd  the 
cotk  ftiiit^r  than  20  per, 

73T£5*'ThaMtnd  Boggles-  SSJ6 
2S+  wpm  Fic^ndishly  gen(?;aEed  by  kindly  old 
Uncle  Wayne  for  hflms  with  !i  iiiung  ruijccl  fctf  jseU 
punishmt-M.  Once  you've  conquered  25  per  kt 
Uidc  know  if  you  need  a  50  wpm  tape. 


W05  SubmsriJie  IMe  m  W^ll— 60p.  Way«'f 
story  of  hi:ii  ad^t'ntjrcs.  cm  tbr  USS  [>rurD  &S-23S 
cut  itw  waf  patrols  in  ibc  Ppciric  in  1943-45* 
Wlui^i  i  (cally  tike  on  1  aibmanne  whro  yiw*ic 
bda§  dqpch  charged?  AkI  vitLu's  ^  da\-i4>nday 
tiff  oa  A  bubminnf  like?  DiJ  yuu  s£c  tbi:  nwi^ 
Dm  Boo(^  Thk^  l^  1  {x>ilcctiDCL  uf  isohe^  ortj^iiully 
puNitbed  in  the  Dfwm  Se^fiJtnef  Excnwji  oafl 
andl  oaJy  S75D. 


WG6  l^itWajttr*3 

%p  Wa^ne'si  adventtnes  scriw  4dt^io|!  ^1  inioAd 
Ibe  CaiiN^eaX  visiiing  !■■  operwiKs,  4Dd  ^j;h(- 
seeiec  If  yoa*ic  imei^sted  in  how  10  trvrc-i  eco- 
nomkally.  yxn^ll  j^i  ^om£  great  ideas  frotn  this. 
Wiyne  wBi  ^  wifr  Shetry  sure  kaow  how  to  trav- 
el ccooofnikally.  F(e  stms  am  wiih  hL:*  *^vii3£.  tbe 
Wimp  Sport."  You'll  lave  [heir  visit  lO  U  islaadt 
in  2 1  days  trip,  A  aieaaly  S7_S0. 

WG7  UbgIc  Woyiie*5  Tr^vtls— 53p,  Wayne  urav- 
el^  to  Rus&la,  LondoflT  Aspen.  Sl  EHt^mc,  Munich, 
Vienna,  Krakow,  and  Prague  wtihi>ut  ti  i:ONiing 
nearly  uk  much  as  you  might  think.  Chcup  for  yuu 
too,  01  $5.00, 


^Uncle  Wayne's  Bookshelf  Order  Form^ 

You  niay  onjer  by  mail,  telephone,  or  fax.  All  paymenis  are  to  be  in    - 
US  funds.  Allow  4  weeks  for  delivery.  I 


Itam 


Tftia 


Qty. 


Price 


SHIPPING 

TOTAL 


ShipfHng;  m  us  gders  acta  saoo 
tfi$peO  LPS-  fl^esst  prowfe  streei  eoa^m,} 

Itato  crwiis  poyaua  to  llWto  Wayn^  s  BoGics;^ ' 

foreign  QfGter$:  Choo$eor^    nsurkcf  afitppng   U  ar fiTifipii^ 

Note  Tf^aefa^iyegisbciP*igca^ii<teai*ik»i^i>WPibri>i)pnQ  and  handi^ 


Total 


OTES!  SefKJ  me  12  i^ues  of  73 al  Ihe  tow  rate  of  S19-S7.  (Save  43%  of  com  pnce.j 

CwiHJa  adiJ  $7  pHis  ^1  40  QST.  Fo^m^^  add  S9  nirfBCe;  S42.00  aimiaiL 

OYESI  S«nd  me  12  isues  of  ffatf/o  Fm  at  the  low  rate  of  $12,97  (Save  20%  of  cover  prtce.) 

Canada  add  V  plus  S-70  GST.  Forolgn  add  $t2  surtace,  S36.oa  ajimaii 


Nam© 
street 
City  _ 


State 


Zip 


TOTAL  $ 


DCheclc'l^oriey  Orcter 


DAE  DMC  DVISA  $10  minimum  for  credit  card  orders 
Card  #  , Expiration  Dats 


I 

'  Telephone:  (603)  924^1 17  (BOO)  234-8450  FAX:  (603)  924-3613       uwo^m 
I  Mail:  Uncia  Wayne^s  Bookshelf.  70  Route  202N.  Petertjorough,  NH  03458    I 
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CIRCLE  153  ON  READ€R  S€f)VIC£  CAflO 
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titside.  vou  can  ea^ilv  see  vvk  the 
PT'2300M  stands  up  to  the  shuck  and 
vibration  like  no  atht^t:  We  tTigineercd  the 
rirst  nxihile  radio  to  meet  the  rigid  stan- 
dards set  bv  the  r,S,  Miiitarv  back  in  the 
*805,  and  that  same  critical  desiiiii  L^  in  ttic 
FT-25(10M  From  the  simplified  front  pani^l 
rubber  coated  knob>.  durable  pebbled  tinisli 
coating,  and  huge  Omni-Gknv'^'  display  to 
the  one-piece  die-cast  chassis,  the 
FT-2500M  can  take  whatt^wr  vou  thnnv 
at  it! 

Inside,  the  electrical  ciiruitrv  meets 
standards  so  uncompromisinj^  the  FT-2500M  can 
respond  like  no  other  radio.  Built  in  3-Stage 
Advance  Track  Timing  i  ATTJ,  auUHiiaticaily 
retunes  from  140  to  1T4  MHz  permitting  corL^iL^ent 
recetwr  fensiti\it>-  acnxss  the  entire  band 

But  there's  more,  like  alpha-numeric  dis^ld^  capa- 
biHty!  Lets  ymi  pRigram  a  frequemy  or  a  4-characler 
name  on  anv  ol'  the  31  mennmes.  With  three  ^eleclabk' 
fHHver  output  Sevels  and  up  to  5l^  watt  power  output, 
the  FT-2500M  extrn  large  heat  sink  mean5  forced  air 
cooling  is  not  necessary  And»  as  a  honus.  Yaesus 

'Just  looK  Inside.  Mifitary  spec 
really  means  something  to  YaesuC 

"A  QST  review  says  the  FT-2500M 
exhibited  superior  1 0  MHz  offset 
I MD  dynamic  range  of  1 03  db!^ " 


Graph  depicts  CDniinuous  tynlng  across  entire  band 
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FflEQUeyCY  PHzJ 


^-Stag«  Advance  Track  Tuning  (ATT)  -The  exclusive  3-Stag«  Advance  Tfack 
tuning  front  end  automat icatly  adjusts  band  width  ssnsrtivity  across  tfie  entire 
receiver  range,  while  maintaining  selectivity  specifications.  ATT  signHicantly 

reduces  interference  from  inter-moduiation  and  fmnl  end  overload. 


exclusive  backiit  DTMF  mic  comes  with  every  FT-25l)[^M. 

Experts  say  the  FT'2500M  is  the  only  conimevcial- 
grade  amateur  radio  available,  Sa  tor  toujih  Tnanufectur- 
ing  standards,  inside  and  out,  with  true  FM  c1arit>;  and 
outstanding  pei1i*Tmance.  the  FT-2W11M  is  \^nir  niohiie. 


YAESXJ 

PtTjbrnuimv  witfumf  amtpnmuse!'^ 


'This  Advanced  Track 

^        Tuning  practically 
*^i     eliminates  intemiod[" 


k 


^,   "Yaesu  dtd  it  again. 


FT-2200/7200 

Just  53'Vi'  1  l.e'H  X  6 J'D,  the  FT^220(V7200 
radios  are  designed  to  fit  Into  today's  more 
compact  cars  with  ease. 

SPEClFlCATtONS  •  Frequency  Cowraie: 
FT*2200  RX:  I KMSO  MHz,  TX:  144-t4fi  MHz. 

rr-rzmi  rx/tx:  430-450  mhz,  *  Wide 

Receiver  Coverage:  110  1 80  M^i^  •  AM 
Aircraft"  Receive:  110-139  MHz  •  Built-in 
DTMF  Paging/Coded  Squelch  •  Selectable 
ChEinnel  Only  Display  *  10  Memor>'  UTMF 
AuLu  Dealer  •  BacJ^lit  DTMF  Mic  •  Po^AJer 
Output  50/20/5  Watts  (FT  7200  35/15/5  Watts) 

*  50  Memory  Channels  •  Remote  Operation 
w/  f>ptioria]  MW-2  •  CTCSS  Encode  Buiit-in 

*  Optional  Digital  Voice  Storage  Sv'stem. 
Accessories:  See  vour  authorized  Vaesu  dealer. 
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Specifications 

•  f  rtquency  Coverage: 
R-2500M 

RX:  140-174  MHz 
TX:  144-146  MHz 
rr-7400H 

RX/TX:  430-450  MHz 

•  Rugged  Military  Spec  Design 

•  Advanced  Track  Tuning  (ATT) 

•  Selectable  AipJia-Nument 
Display 

•  Omni-Glow™  Dispiay,  largest 
availat>fe 

■  Power  Output: 

FT-2500M  50/20/5  Watts 
Fr-7400H  35/15/5  Watts 

•  Flip  Up  Front  Control  Panel 
hides  seldom  used  buttons 

•  Sacklit  DTMF  Mic 

•  31  Memory  Channels 

•  CTCSS  Encode  Built-in 

•  Automatic  Power  Off  (APO)* 

•  Time-Out Timer  (TOT)' 

•  Manual*  or  Automatic 
Backlighting  Adjustment 

« Accessaries: 
FP-aOO    20  Amp  HD  Power 

Supply  w/  Front 

Mounted  Speaker 
FBM      DTMF  Paging  Unit 
FTS*17A  CTCSS  Decode  Unit 
SP-4        External  Mobile 

Speaker  w/  Audio 

Filters 

*FT-2500M 
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Specrflnatmng  siitijectto  ciiiinge  wiitwurrtofico,  Spe€ificationsgo3raritef5d.Ofilv  wtriiin  amateur  band&;  Soivii^^n^ftSSQrf&s  and/or  oprlpns  are  standard  \n  certain  areas,  Ghtjt'l^  v^ItU  jfaur  iaeal'V^Bsy  n- 
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BY  POPULAR 
DEMAND! 

Winter  Ca$h  Back 
Offer  extended  through 
April  20, 1995 

See  Kenwood  Dealer 
for  Details 


1,1 
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LETRATiCEinR 


Pure  and  simpJe,  tlie  ooocept  rebels  like  this:  "rock-solid  performaKe  with  straightferward  operation,  at  an 
aflbdabie  cost".  And  Kenwood  s  TM-241A  (l44MHz)  FM  mobile  tianiteiver  i\  mbolizes  ttik  pertecily. 

Great  boks  and  ru^«lccfflstnjctipn  are  just  the  beginning,  TheTM-241  Asii9K--fneiKlty  conrrob  make  mobile 
QSC^  a  snap,  and  a  powerfijl  ilO^watt  ampfifier  lets  ym  work  aniplex  ^^ith  confidence  or  bit  tboee  distant 
repeaters.  Reception  specs  are  ecpially  impreffiive:  Intennod  chamcterisdo  have  htm  improved*  to  reduce 
interferent^  firun  strong  adjacent  band  signak  Plus,  tbent  are  20  multi-fuaciion  memon^  cliannek  For 
^rograminjng  combinations  of  frequency,  i;ub-audiblc  tane^  and  rep^ter  oflset. 

^.^  So,  ]f  you're  looking  for  true  mobile  perfonnance,  go  back  to  tbe  basics  and  reach  lor  Kenwood's  TM-241  A. 


1.1- ■"■^'■i=>' 


H4J48MHiT 
SO  warts  RFoutpur 
20  mulfi-Fundion  memory  cbiinels 
Large  LCO  isplay  vn'tb  illuminotet!  keys 
Full  hmi  stQji,  progmmmable  hand  staff 
memofY  SCOT}  m\h  tbannel  lotk-DUt 
Ttttie-opefcited  &  carrmr-opeiQtad  scon  i 
i  Built-m  seledoiik  OGS  lane  encodef 
Auto  fep&ater  ofbel 
Tone  Qkrt  with  elapsed  time  indiccitor 
DISS  far  selective  coiling  ore!  paging 
(wirli  opiionol  0T11-?) 
lime-obt  tifner 

Auto  |}(9o^gr-Dff  wtth  warning  heeper 
tteet^  U.S.  milrtar^  statidords  for  shock  and 
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